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We claim: 

1. A histone deacetylase inhibitor of formula (1): 




(1) 



or a pharmaceutical^ acceptable salt thereof, wherein 

Ar 2 is a saturated or mono- or poly- unsaturated C 5 -C u -mono- or fused poly- cyclic hydrocarbyl, 

optionally containing one, two, three, or four annular heteroatoms per ring optionally substituted 
with one or more groups selected from Ci-C r alkyl, hydroxy, Ci-Cralkoxy, halo, and amino, 
provided that an annular 0 or S is not adjacent to another annular 0 or S; 

R 5 and R 6 are independently selected from the group consisting of hydrogen, Ci-C r alkyl, aryl, and 
aralkyl; 

R 2 , R 3 and R 4 are independently selected from the group consisting of hydrogen, halogen, -NH 2 , nitro, 
hydroxy, aryl, heterocyclyl, CrCg-cycloalkyl, heteroaryl, Ci-C r akyl, haloalkyl, Ci-C r alkenyl, C1-C7- 
alkynyl, Ci-Cracyl, Ci-C r alkyl-aryloxy, Ci-C r alkyl-arylsulfanyl, Ci-C r alkyl-arylsulfinyl, Ci-C r alkyl- 
arylsulfonyl, Ci-C r alkyl-arylaminosulfonyl, Ci-C r alkyl-arylamine, Ci-C r alkynyl-C(0)-amine, C x -C r 
alkenyl-C(0)-amine, Ci-C r alkynyl-R 9 , Ci-C r alkenyl-R 9 wherein R 9 is hydrogen , hydroxy, amino, d- 
Cralkyl or Ci-C r alkoxy; 

q is 0 or 1; 

R 1 is a mono-, b'h, or tri-cyclic aryl or heteroaryl, each of which is optionally substituted; 
Y is any pharmaceutical^ acceptable chemical moiety consisting of 1 to 50 atoms; and 
provided that 

when R 1 is N-imidazolyl, R 2 -R 4 are H, q is 0, and Ar 2 is pyridine, Y is not CI; and 
when R 1 is p-aminophenyl, R 2 -R 4 are H, q is 0, and Ar 2 is phenyl, Y is not H. 

2. The compound according to claim 1 wherein R 1 is phenyl, naphthyl, anthracenyl, or fluorenyl. 

3. The compound according to claim 1 wherein R 1 is furanyl or thienyl. 

4. The compound according to claim 2 wherein R 2 , R 3 , and R 4 are all -H. 
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5. The compound according to claim 3 wherein R 2 , R 3 , and R 4 are all -H. 

6. The compound according to claim 1 wherein Y is Cy 2 -X'- and 

Cy 2 is hydrogen, cycloalkyl, aryl, heteroaryl, or heterocyclyl, each of which is optionally substituted 
and each of which is optionally fused to one or two aryl or heteroaryl rings, or to one or two 
saturated or partially unsaturated cycloalkyl or heterocyclic rings, and wherein any of the 
aforementioned rings are optionally substituted; and 

X 1 is selected from the group consisting of a covalent bond, MM. 2 -!/! 1 , and L 2 -M 2 -L 2 wherein 

L 2 , at each occurrence, is independently selected from the group consisting of a chemical bond, Co- 
C 4 -hydrocarbyl, C^-hydrocarbyKNHK^o-CA-hydrocarbyl, C<rC 4 -hydrocarbyKS)-Co-C4- 
hydrocarbyl, and C^^ydrocarbyKOKIo^-hydrocarbyl, provided that L 2 is not a chemical 
bond when X 1 is MM^-M 1 ; 

M\ at each occurrence, is independently selected from the group consisting of -0-, -N(R 7 h -S-, -S(OK 
S(0) r , -S(0) 2 N(R 7 K -N(R 7 )-S(0) r , -C(0K -C(0)-NH-, -NH-C(O)-, -NH-C(OK)-and -0-C(0)-NH-, -NH- 
C(OHNH-, 

R 7 is selected from the group consisting of hydrogen, Ci-Ce-hydrocarbyl, aryl, aralkyl, acyl, Co-Cs- 
hydrocarbyl-heterocyclyl, and CtrCe-hydrocarbyl-heteroaryl, wherein the hydrocarbyl moieties are 
optionally substituted with -OH, -NH 2 , -N(H)CH 3 , -N(CH 3 ) 2 , or halo; and 

M 2 is selected from the group consisting of M\ heteroarylene, and heterocyclylene, either of which 
rings optionally is substituted. 

7. The compound according to claim 6, wherein X 1 is selected from the group consisting of a - 
NtZKIo-Cralkyl-, -0-C<rC r alkyl-, -C(H)=CH-C 0 -Cralkyl-, -S-CoCralkyl-, or -Ci-Cralkyh wherein Z is - 
H or -Ci-Cralkyl- optionally substituted with -OH, -NH 2 , or halo. 

8. The compound according to claim 6, wherein X 1 is selected from methylene, aminomethyl, 
and thiomethyl. 



9. The compound according to claim 6, wherein Cy 2 is selected from 




each of which optionally is substituted and optionally is fused to one or more aryl rings. 
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10. The compound according to claim 6 wherein Cy 2 is aryl or heteroaryl, each optionally 
substituted. 

11. The compound according to claim 6 wherein Cy 2 is phenyl, pyrimidinyl, benzoimidazolyl or 
benzothiazolyl, each of which is optionally substituted. 

12. The compound according to claim 1 1 wherein Cy 2 has from one and three substituents 
independently selected from the group consisting of Ci-C r alkoxy, halo, di-Ci-C r alkylamino-Ci-C r 
alkoxy and heteroaryl. 

13. The compound according to claim 12 wherein the substituents are selected from methoxy, 
fluoro, chloro, pyridinyl and dimethylamino-ethoxy. 

14. The compound according to claim 13 wherein Cy 2 is phenyl substituted with one to three 
CH3O-. 

15. The compound according to claim 6 wherein Y is (V'-L 4 ) r V-L 3 -, and 

L 3 is a direct bond, -Ci-Ce-hydrocarbyl, -(d-Cs-hydrocarbylW-X'-fd-Ca- hydrocarbyl) m2 , -NH-(C<rC 3 - 

hydrocarbyl), (C1-C3- hydrocarbylWH-, or -NH-(C r C3- hydrocarbyD-IMH-; 
ml and m2 are independently 0 or 1 ; 
X' is -N(R 21 K -C(0)N(R 21 )-, N(R 21 )C(0K -0-, or-S-; 
R 21 is -H, VMCi-Ce-hydrocarbyDa; 
L 4 is (Ci-C64iydrocarbyl) a -M-(Ci-C6-hydrocarbyl)b; 
a and b are independently 0 or 1; 

M is -NH-, -NHC(OK -C(0)NH-, -C(O)-, -S0 2 -, -NHSOr. or -S0 2 NH- 

V, V, and V" are independently selected from cycloalkyl, heterocyclyl, aryl, and heteroaryl; 
tisOor 1. 

16. The compound according to claim 15 wherein Y is V-L 3 and 
L 3 is -NH-CH- or -CH-NH-; 

V is phenyl optionally substituted with from 1 to 3 moieties independently selected from halo, 
hydroxy, Ci-Ce-hydrocarbyl, Ci-Cg-hydrocarbyl-oxy or -thio (particularly methoxy or methylthio), 
wherein each of the hydrocarbyl moieties are optionally substituted with one or more moieties 
independently selected from halo, nitroso, amino, sulfonamido, and cyano. 
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17. The compound according to claim 16 wherein V is an optionally substituted ring moiety 
selected from: 



Or 


o. 


0> 


O 






cxj. 


,and 


H . 





18. The compound according to claim 6 wherein 

Cy 2 is cycloalkyl. ary), heteroaryl, or heterocyclyl, each of which optionally is substituted, and each of 
which optionally is fused to one or more aryl or heteroaryl rings, or to one or more saturated or 
partially unsaturated cycloalkyl or heterocyclic rings, each of which rings optionally is 
substituted, provided that when Cy 2 is a cyclic moiety having -C(Oh -C(SK -S(Oh or -S(0) r in the 
ring, then Cy 2 is not additionally substituted with a group comprising an aryl or heteroaryl ring; 
and 

X 1 is selected from the group consisting of a chemical bond, L 3 , W 1 -!. 3 , L 3 -W\ WM^-W 1 , and L^W 1 ^ 3 , 
wherein 

W\ at each occurrence, is S, O, or N(R 9 ), where R 9 is selected from the group consisting of 

hydrogen, alkyl, aryl, and aralkyl; and 
L 3 is C1-C4 alkylene, C2-C4 alkenylene, or CrC 4 alkynylene. 

19. The compound according to claim 6 wherein Y is selected from: 

a) A1-L1-B1-, wherein Ai is an optionally substituted aryl, optionally substituted heteroaryl 
or optionally substituted heterocyclyl; wherein U is -{CH 2 )(nNI-l(CH2)o-r. -NHC(O)-, or 
-NHCH r ; and wherein Bi is phenyl or a covalent bond; 

b) Az-LrBr, wherein A 2 is CH 3 (C=CH 2 h optionally substituted cycloalkyl, optionally 
substituted alkyl, or optionally substituted aryl; wherein L 2 is -C=C-; and wherein B 2 is a 
covalent bond; 

c) A3-L3-B3-, wherein A 3 is an optionally substituted aryl, optionally substituted heteroaryl 
or optionally substituted heterocyclyl; wherein L 3 is a covalent bond; and wherein B 3 is - 
CH2NH-; 
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d) /WU-B4-, wherein A4 is an optionally substituted aryl; wherein U is -NHCH r ; and 
wherein B 4 is a thienyl group; 

e) A5-L5-B5-, wherein A 5 is an optionally substituted heteroaryl or optionally substituted 
heterocyclyl; wherein L 5 is a covalent bond; and wherein B 5 is -SCH2-; 

f) morpholinyl-CHr 

g) optionally substituted aryl; 

h) As-Le-Bs-, wherein Ae is an optionally substituted aryl, optionally substituted heteroaryl 
or optionally substituted heterocyclyl; wherein U is a covalent bond; and wherein B 6 is - 
NHCH r ; 

i) ArLrBr. wherein A 7 is an optionally substituted heteroaryl or optionally substituted 
heterocyclyl; wherein L 7 is a covalent bond; and wherein B7 is -CHr; 

j) optionally substituted heteroaryl or optionally substituted heterocyclyl; 
k) As-U-Bsr, wherein As is optionally substituted phenyl; wherein L 8 is a covalent bond; 
and wherein B 8 is -0-; 

I) Ag-Lg-Bsr, wherein A 9 is an optionally substituted aryl; wherein L 9 is a covalent bond; 

and wherein B 9 is a furan group; 
m) A 10 -Lio-B l( r, wherein A10 is an optionally substituted heteroaryl or optionally 

substituted heterocyclyl; wherein L xo is -CH(CH 2 CH 3 )-; and wherein Bio is -NHCHr; 
n) An-Lii-Bir, wherein An is an optionally substituted heteroaryl or optionally 

substituted heterocyclyl; wherein l_n is a covalent bond; and wherein Bn is -OCHr; 
o) Ai2-LirBir. wherein A i2 is an optionally substituted aryl, optionally substituted 

heteroaryl or optionally substituted heterocyclyl; wherein Li 2 is-NHC(O)-; and wherein B12 

is -N(optionally substituted aryUCHrl 
p) Ai3-LirBx3-, wherein A J3 is an optionally substituted aryl, optionally substituted 

heteroaryl or optionally substituted heterocyclyl; wherein l_i 3 is a covalent bond; and 

wherein B13 is -NHC(O)-; 
q) A14-L14-B14-, wherein A 14 is an optionally substituted aryl, optionally substituted 

heteroaryl or optionally substituted heterocyclyl; wherein l_i 4 is-NHC(0)(optionally 

substituted heteroaryl); and wherein Bu is -S-S-; 
r) F 3 CC(0)NH-; 
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s) AirLiyBir, wherein Ai 5 is an optionally substituted aryl, optionally substituted 

heteroaryl or optionally substituted heterocyclyl; wherein Lis is-(CH2)<nNH(optionally 

substituted heteroaryl)-; and wherein Bi 5 is -NHCH r ; 
t) A16-L16-B16-, wherein Ai 6 is an optionally substituted aryl, optionally substituted 

heteroaryl or optionally substituted heterocyclyl; wherein U is a covalent bond; and 

wherein Bis is -N(optionally substituted alkyDCHrJ and 
u) AirLiT-Bir, wherein A n is an optionally substituted aryl, optionally substituted 

heteroaryl or optionally substituted heterocyclyl; wherein L i7 is a covalent bond; and 

wherein Bn is -(optionally substituted aryl-CH 2 )rN-. 

The compound according to claim 6 wherein Y is selected from: 

a) D1-E1-F1-, wherein Di is an optionally substituted aryl, optionally substituted heteroaryl 
or optionally substituted heterocyclyl; wherein Ei is -CH r or a covalent bond; and 
wherein Fi is a covalent bond; 

b) D 2 -E 2 -F 2 -, wherein D 2 is an optionally substituted aryl, optionally substituted heteroaryl 
or optionally substituted heterocyclyl; wherein E 2 is -NH(CH 2 )crr; and wherein F 2 is a 
covalent bond; 

c) DrErF 3 -, wherein D 3 is an optionally substituted aryl, optionally substituted heteroaryl 
or optionally substituted heterocyclyl; wherein E 3 is -(CH^NH-; and wherein F 3 is a 
covalent bond; 

d) D 4 -E 4 -F 4 -, wherein D 4 is an optionally substituted aryl, optionally substituted heteroaryl 
or optionally substituted heterocyclyl; wherein E 4 is -S(CH 2 ) 0 -r; and wherein F 4 is a 
covalent bond; 

e) D-rEs-Fr, wherein D 5 is an optionally substituted aryl, optionally substituted heteroaryl 
or optionally substituted heterocyclyl; wherein E 5 is -(CH 2 )o- 2 S-; and wherein F 5 is a 
covalent bond; and 

f) DrEe-F wherein D 6 is an optionally substituted aryl, optionally substituted heteroaryl 
or optionally substituted heterocyclyl; wherein E 6 is -NH(CH 2 )o-2NH-; and wherein F 6 is a 
covalent bond. 
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21. The compound according to claim 2 wherein R 2 to R 4 are independently hydrogen, -NH 2 , 
nitro, furanyl, chloro, fluoro, butyl, trifluoromethyl, bromo, thienyl, phenyl, -CHCHC(0)-NH2, - 
CsCCHrR 9 wherein R 9 is hydrogen, Ci-C r alkyl, hydroxy, amino, or Ci-Cralkoxy. 

22. The compound according to claim 3 wherein R 2 to R 4 are independently hydrogen, -NH 2 , 
nitro, furanyl, chloro, fluoro, butyl, trifluoromethyl, bromo, thienyl, phenyl, -CHCHC(0)-NH2, - 
C=CCH r R 9 wherein R 9 is hydrogen, Ci-Cralkyl, hydroxy, amino, or Ci-Cralkoxy. 

23. The compound according to claim 6 wherein q is 0 and X 1 is independently selected from the 
group consisting of a -NH-CHr, -S-CH r and -CHr. 

24. The compound according to claim 1 wherein Ar 2 has the formula 




and wherein G, at each occurrence, is independently N or C, and C is optionally substituted. 

25. The compound according to claim 24 wherein Ar 2 has the formula 

26. The compound according to claim 24 wherein Ar 2 is selected from the group consisting of 



phenylene, benzofuranylene and indolinylene. 
27. The compound according to claim 6 wherein the moiety formed by Cy^X 1 is selected from: 
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28. The compound of claim 6 of formula (2): 




cy 2 -'^^ - (2) 

or a pharmaceutically acceptable salt thereof, wherein 

R 2 and R 3 are independently selected from the group consisting of hydrogen, trifluoromethyl, butyl, - 
(CH 2 )3-OH, chloro, fluoro, amino, phenyl, thienyl, furanyl, -CHCCHC(0)NH 2 , -CsCCHrOH, - 
CsCCHrOCH 3 ; and 

the A ring is optionally further substituted with from 1 to 3 substituents independently selected from 
methyl, hydroxy, methoxy, halo, and amino. 

29. The compound according to claim 28 wherein Cy 2 is selected from: 



MeCL 




J 

MeO 


1 






Or 


JL M 

N h 


N 


t 





30. The compound according to claim 28 wherein the A ring is not further substituted. 

31. The compound according to claim 28 wherein R 2 and R 3 are -H. 

32. A compound according to claim 1 selected from: 

/\H2-amino-5^2-thienyl)phenyn^ 

/\H2-amino-5^24hienyl)phenyl]^ 

N42-amino-5-(24hienyl)phenyl^ 

yl}thio)methyl]benzamide; 
/\M2-amino-5^24hienyl)phenyl]^ 

yl)amino]methyl}benzamide; 
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/^[2^mino-5^2-thienyl}phenyl]-5-{[(3,4,5-trimethoxyphenyl)amino]methyl}-l-benzofuran-2- 
carboxamide; 

/\^[2^mincH5^24hienyl)pheny^H3,4,5-trimethoxybenzyl)indoline^-carboxamide; 
trans-/\H2-amino-5-(2-thienyl)phenyl]-3-(4-{[(3 I 4 I 5- 

trimethoxyphenyl)amino]methyl}phenyl)acrylamide; 
W2-amino-5^24hienyl)phenylH-{[(3-fluoro4-methoxyphenyl)amino]me%l}benzamide; 
W-[2-amin(>5-(2-thienyl)phenylH-{[(6-chloro-5-fluoro-lW)enzimida2ol-2- 

yl)thio]methyl}benzamide; 
and a pharmaceutically acceptable salt of any one or more of the foregoing. 

33. A compound according to claim 1 for use in inhibting histone deacetylase. 

34. A compound according to calim 1 for use in treatment of a disease selected from the group 
consisting of a cell proliferative disease, a protozoal disease and a fungal disease. 

35. The compound of claim 34, wherein said treatment is effected by inhibiting histone deacetylase. 

36. The compound of calim 34, wherein said cell proliferative disease is a neoplastic cell 
proliferative disease. 

37. The compound of claim 34, wherein said cell proliferative disease is cancer. 

38. The compound of claim 37, wherein said cancer is a solid tumor cancer. 

39. The compound of claim 37, wherein said cancer is selected from the group consisting of a 
lymphoma, lung cancer, colon cancer, prostrate cancer, stomach cancer, breast cancer and 
leukemia. 

40. A pharmaceutical composition comprising a compound according to claim 1 and a 
pharmaceutically acceptable carrier. 

41. The pharmaceutical composition of claim 40 further comprising a nucleic acid level inhibitor of 
histone deacetylase. 

42. The pharmaceutical composition of claim 41, wherein siad nucleic acid level inhibitor is an 
antisense oligonucleotide complementary to a nucleic acid that encodes for a histone 
deacetylase. 

43. The pharmaceutical composition of claim 42, wherein said antisense oligonucleotide is selected 
from the group consisting if SEQ ID No:l, SEQ ID No:2, SEQ ID No:3, SEQ ID No:4, SEQ ID 
No:5, SEQ ID No:6, SEQ ID No:7, SEQ ID No:8, SEQ ID No:9, SEQ ID No: 10, SEQ ID No:ll, 
SEQ ID No:12, SEQ ID No:13, SEQ ID No:14, SEQ ID No:15, SEQ ID No:16, and SEQ ID No:17. 
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44. A method of inhibiting histone deacetylase, the method comprising contacting said histone 
deacetylase with an inhibiting efective amount of a compound according to claim 1. 

45. A method of treating an individual having a disease selected from the group consisting of a cell 
proliferative disease, a protozoal disease and a fungal disease, said method comprising 
administering to said individual a treatment effective amount of the pharmaceutical composition 
of claim 40. 

46. A method of treating an individual having a disease selected from the group consisting of a cell 
proliferative disease, a protozoal disease and a fungal disease, said method comprising 
administering to said individual a treatment effective amount of the pharmaceutical composition 
of claim 41. 

47. The method of claim 45, wherein said cell proliferative disease is a neoplastic cell proliferative 
disease. 

48. The method of claim 45, wherein said cell proliferative disease is cancer. 

49. The method of claim 48, wherein said cancer is a solid tumor cancer. 

50. The method of claim 49, wherein said cancer is selected from the group consisting of a 
lymphoma, lung cancer, colon cancer, prostrate cancer, stomach cancer, breast cancer and 
leukemia. 

51. The method of claim 46, wherein said cell proliferative disease is a neoplastic cell proliferative 
disease. 

52. The method of claim 46, wherein said cell proliferative disease is cancer. 

53. The method of claim 52, wherein said cancer is a solid tumor cancer. 

54. The method of claim 53, wherein said cancer is selected from the group consisting of a 
lymphoma, lung cancer, colon cancer, prostrate cancer, stomach cancer, breast cancer and 
leukemia. 

55. A compound of the formula 



or a pharmaceutical^ acceptable salt or in vivo hydrolyzable ester or amide thereof, wherein: 
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<D is -NH 2 or -OH; 

ring A is a heterocyclyl, wherein if said heterocyclyl contains an -NH- moiety that nitrogen is 
optionally substituted by a group selected from K; 

R 5 is a substituent on carbon and is selected from halo, nitro, cyano, hydroxy, trifluoromethyl, 
trifluoromethoxy, amino, carboxy, carbamoyl, mercapto, sulphamoyl, Chalky!, C 2 -e- 
alkenyl, CWalkynyl, CWalkoxy, Ci^alkanoyl, Ci^alkanoyloxy, /\WCi^alkyl)amino, N,/NHCi. 
6-alkyl) 2 amino f Ci^alkanoylamino, AHCi^-alkyDcarbamoyl, /V,/\HCi^alkyl) 2 carbamoyI, Ci^- 
alkylS(0) a wherein a is 0 to 2, CWalkoxycarbonyl, AHC^alkyDsulphamoyl, N,NiCis- 
aikyl) 2 sulphamoyl f aryl, aryloxy, arylC^alkyl, heterocyclic group, (heterocyclic group)Ci^- 
alkyl, or a group (B-E-); wherein R 5 , including group (B-E-), is optionally substituted on 
carbon by one or more W; and wherein if said heterocyclic group contains an -NH- moiety 
that nitrogen is optionally substituted by J; 

W is halo, nitro, cyano, hydroxy, trifluoromethyl, trifluoromethoxy, amino, carboxy, 
carbamoyl, mercapto, sulphamoyl, CWalkyl, (Walkenyl, CWalkynyl, Ci^-alkoxy, 
alkanoyl, Ci^-alkanoyloxy, /\WCi*-alkyl)amino, N,N-(Ci^-alkyl) 2 amino, Ci^-alkanoylamino, N- 
(Ci.6-alkyl)carbamoyl, tyAMC^alkylkcarbamoyl, Ci^alkylS(0) a wherein a is 0 to 2, 
alkoxycarbonyl, AHCi^-alkyDsulphamoyl, /V,/\KCi^-alkyl) 2 sulphamoyl, or a group (B'-E'-); 
wherein W, including group (B'-E'-), is optionally substituted on carbon by one or more Y; 

Y and Z are independently selected from halo, nitro, cyano, hydroxy, trifluoromethyl, 
trifluoromethoxy, amino, carboxy, carbamoyl, mercapto, sulphamoyl, Ci^-alkyl, CW 
alkenyl, CWalkynyl, CWalkoxy, Ci^alkanoyl, Ci^alkanoyloxy, /V-(Ci^-alkyl)amino, N r N<C h 
6-alkyl) 2 amino, Ci-e-alkanoylamino, /\MCi*-alkyl)carbamoyl, N,/\MCi^-alkyl) 2 carbamoyl, Ci-e- 
alkylS(0) a wherein a is 0 to 2, C^-alkoxycarbonyl, /NKCi^alkyDsulphamoyl or N,NiC\-e- 
alkyl) 2 sulphamoyl; 

G, J and K are independently selected from C^-alkyl, C^-alkenyl, Ci^-alkanoyl, 
alkylsulphonyl, Ci^-alkoxycarbonyl, carbamoyl, WCi^-alkyDcarbamoyl, ty/NMCi*- 
alkyDcarbamoyl, benzyloxycarbonyl, benzoyl, phenylsulphonyl, aryl, arylCi^-alkyl or 
(heterocyclic group)Ci-6-alkyl; wherein G, J, and K are optionally substituted on carbon by 
one or more Q; and wherein if said heterocyclic group contains an -NH- moiety that 
nitrogen is optionally substituted by hydrogen or Ci 6 alkyl; 
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Q is halo, nitro, cyano, hydroxy, trifluoromethyl, trifluoromethoxy, amino, carboxy, carbamoyl, 
mercapto, sulphamoyl, d-e-alkyl. d-e-alkenyl, d-e-alkynyl, d-e-aikoxy, d-e-alkanoyl, d*- 
alkanoyloxy, AKCi^-alkyDamino, N,/\Kd-6-alkcyl) 2 amino, d-e-alkanoylamino, Wd-e- 
alkyDcarbamoyl, N,N-(d-6-alkyl) 2 carbamoyl, d-6-alkylS(0) a wherein a is 0 to 2, d-e- 
alkoxycarbonyl, d-e-alkoxycarbonylamino, Wd-e-alkyDsulphamoyl, N,l\Kd-6- 
alkylfcsulphamoyl, aryl, aryloxy, aryl d-e-alkyl, aryld-e-alkoxy, heterocyclic group, 
(heterocyclic group)d-e-alkyl, (heterocyclic group)d-e-alkoxy, or a group (B"-E B -); wherein 
Q, including group (B"-E n -), is optionally substituted on carbon by one or more Z; 
B, B' and B" are independently selected from d-e-alkyl, C 2 ^-alkenyl, C 2 -6-alkynyl, (W 
cycloalkyl, C^-cycloalkylCi-eralkyl, aryl, aryld-e-alkyl, heterocyclic group, (heterocyclic 
group)d-e-alkyl, phenyl or phenyld-e-alkyl; wherein B, B' and B" is optionally substituted 
on carbon by one or more D; and wherein if said heterocyclic group contains an -NH- 
moiety that nitrogen is optionally substituted by a group selected from G; 
E, E' and E" are independently selected from -N(R a h -0-, -C(0)0-, -OC(O)-, -C(Oh -N(R a )C(OK - 
N(R a )C(0)N(R b )-, -N(R a )C(0)0-, -OC(0)N(R a h -C(0)N(R a )-, S(0) r , -S0 2 N(R a K -N(R a )SO r wherein 
R a and R b are independently selected from hydrogen or d-e-alkyl optionally substituted by 
one or more F and r is 0-2; 
D and F are independently selected from halo, nitro, cyano, hydroxy, trifluoromethyl, 
trifluoromethoxy, amino, carboxy, carbamoyl, mercapto, sulphamoyl, d-e-alkyl, C 2 ^- 
alkenyl, d^e-alkynyl, d-e-alkoxy, d-e-alkanoyl, d-e-alkanoyloxy, l\Kd^alkyl)amino, N,i\Kd- 
6-alkyl) 2 amino, Cw-alkanoylamino, Wd*-alkyl)carbamoyl, N,Wd-e-alkyl>2carbamoyl, Cwr 
alkylS(0) a wherein a is 0 to 2, d-e-alkoxycarbonyl, Wd-e-alkyDsulphamoyl or N,Wd-e- 
alkyl) 2 sulphamoyl; 

m is 0, 1, 2, 3 or 4; wherein the values of R 5 may be the same or different; 
R 6 is halo; 

n is 0, 1 or 2; wherein the values of R 6 are the same or different; and 
R 1 , R 2 , R 3 , and R 4 are as defined in claim 1. 
56. The compound of claim 55 wherein: 
Ring A is a heterocyclyl; 

R 5 is halo, nitro, cyano, hydroxy, trifluoromethyl, trifluoromethoxy, amino, carboxy, 
carbamoyl, mercapto, sulphamoyl, d-e-alkyl, C 2 ^alkenyl, C 2 *-alkynyl, d-e-alkoxy, d-e- 
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alkanoyl, C^alksnoyloxy, /\MC 14r alkyl)amino, tyAHCi^alkyO^mino, Ci^lkanoytemino, W- 
(Ci^3lkyl)c3rb3moyl f N,/\KCi^aIkyl) 2 carb3moyl, Ci^alkyiS(0) a wherein a is 0 to 2, Ci^ 
slkoxycarbonyl, AKCi^alkyUsulphamoyl, N,WCi^alkyl) 2 sulphamoyl or 3 group (B-E-); 
wherein, B is selected from Ci^alkyl, C 2 -6-3lkenyl, C2-6-3lkynyI, C^8-cyclo3lkyl f 
cycloalkylCi^-alkyl, phenyl, heterocyclyl, phenyWalkyl or heterocyclylCi^alkyl; wherein B 
is optionslly substituted on carbon by one or more D; and wherein if said heterocyclyl 
contains an -NH- moiety that nitrogen is optionally substituted by a group selected from 
G; 

E is -N(R a h -0-, -0(0)0-, -OCtOK -C(Oh -N(R a )C(0h -C(0)N(R a h -S(0) r , -S0 2 N(R a h -N(R a )SO r 
wherein R a is hydrogen or Ci^alkyl optionally substituted by one or more D and r is 0-2; 

D is independently selected from halo, nitro, cyano, hydroxy, trifluoromethyl, 

trifluoromethoxy, amino, carboxy, carbsmoyl, mercapto, sulphamoyl, Ci^-slkyl, C 2 ^- 
slkenyl, C 2 ^-3lkynyl, Ci^-alkoxy, C^alkanoyl, Ci^-alkanoyloxy, /\KCi^3lkyl)amino, /V,/\KCi- 
6-alkyl) 2 amino, Ci^-alkanoylamino, WCi^alkyDcarbsmoyl, /V,/\KCi^3lkyl) 2 c3rb3moyl, Ci. 
6-3lkylS(0) a wherein a is 0 to 2, Ci^-alkoxycarbonyl, AHC^alkyDsulphsmoyl and NMCi*- 
3lkyl) 2 sulphamoyl; 

G is selected from C M -alkyl, Ci^-alkanoyl, Ci^-slkylsulphonyl, C^-alkoxycarbonyi, csrbamoyl, 
/\HCi4-3lkyl)c3rbamoyl, N,/V-(Ci 4 -3lkyI)carbamoyl, benzyl, benzyloxycsrbonyl, benzoyl snd 
phenylsulphonyl; 

m is 0, 1, 2, 3 or 4; wherein the values of R 5 3re the same or different; 
R 6 is halo; and 

n is 0, 1 or 2; wherein the values of R 6 are the same or different. 
57. The compound of claim 56 wherein: 

Ring A is a pyridyl, quinolyl, indolyl, pyrimidinyl, morpholinyl, piperidinyl, piperazinyl, 

pyradazinyl, pyrazinyl, thiazolyl, thienyl, thienopyrimidinyl, thienopyridinyl, purinyl, triazinyl, 
oxazolyl, pyrazolyl, or furanyl; wherein if Ring A contains an -NH- moiety that nitrogen is 
optionally substituted by a group selected from K; 

R 5 is a substituent on carbon and is selected from halo, amino, Ci-e-alkyl, d-e-alkoxy, WCi-e- 
alkyDamino, aryl, aryloxy, arylCi.6-alkyl f heterocyclic group, (heterocyclic group)Ci^-alkyl, 
or a group (B-E-); wherein R 5 , including group (B-E-), is optionally substituted on carbon by 
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one or more W; and wherein if said heterocyclic group contains an -NH- moiety that 

nitrogen is optionally substituted by J; 
W is hydroxy, mercapto, d-e-alkyl, Ci^-alkoxy, N,/\KCi^alkyl) 2 amino or a group (B'-E'-); 

wherein W, including group (B'-E'-), is optionally substituted on carbon by one or more Y; 
Y and Z are independently selected from halo, nitro, cyano, hydroxy, Ci^alkoxy, N,NiCis- 

alkyl) 2 amino or Ci^-alkanoylamino; 
G, J and K are independently selected from Ci^-alkyl, CWalkenyl, C^-alkanoyl, aryl, arylC^ 

alkyl or (heterocyclic groupJCWalkyl; wherein G, J and K are optionally substituted on 

carbon by one or more Q; and wherein if said heterocyclic group contains an -NH- moiety 

that nitrogen is optionally substituted by hydrogen or Ci^-alkyl; 
Q is cyano, hydroxy, Ci-e-alkoxy, Ci^alkanoyloxy, Ci. 6 -alkoxycarbonyl, Ci-e- 

alkoxycarbonylamino, aryl, aryloxy or a group (B"-E w -); wherein Q, including group (B"-E"-), 

is optionally substituted on carbon by one or more Z; 
B, B' and B" are independently selected from Chalky!, (Walkenyl, (Walkynyl, 

cycloalkyl, C3^-cycloalkylCi^-alkyl, aryl, arylC x ^-alkyl, heterocyclic group, (heterocyclic 

group)Ci^-alkyl, phenyl or phenylCi^-alkyl; wherein B, B' and B" are optionally substituted 

on carbon by one or more D; and wherein if said heterocyclic group contains an -NH- 

moiety that nitrogen is optionally substituted by a group selected from G; 
E, E' and E" are independently selected from -N(R a h -0-, -C(0)O, -OC(Oh -C(Oh -N(R a )C(0)-, - 

N(R a )C(0)N(R a K .IM(R a )C(0)0 -OC(0)N(R a )-, -C(0)N(R a h -S(0) r -, -S0 2 N(R a h -N(R a )S0 2 - 

wherein R a and R b are independently selected from hydrogen or Ci^-alkyl optionally 

substituted by one or more F and r is 0-2; 
D and F are independently selected from halo, C^-alkoxy or N,/V-(Ci^alkyl) 2 amino; 
m is 0, 1, 2, 3 or 4; wherein the values of R 5 are the same or different; 
R 6 is fluoro or chloro; and 

n is 0, 1 or 2, wherein the values of R 6 are the same or different; 
58. The compound of claim 57 wherein: 

Ring A is pyridin-4-yl, pyridin-3-yl, pyriclin-2-yl, quinolin-8-yl, pyrimidin-6-yl, pyrimidin-5-yl, 
pyrimidin-4-yl, morpholin4-yl, piperidin4~yl, piperidin-3-yl, piperdin-2-yl, piperazin-4-yl, 
pyridazin«5-yl, pyrazin-6-yl, thiazol-2-yl, thien-2-yl, thieno[3,2d]pyrimidinyl, 
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thieno[3,2b]pyrimidinyl, thieno[3,2b]pyridinyl, purin-^yl or triazin-6-yl; wherein if Ring A 
contains an -NH- moiety that nitrogen is optionally substituted by a group selected from K; 
R 5 is a substituent on carbon and is selected from fluoro, chloro, amino, methyl, ethyl, propyl, 
methoxy, INknethylamino, ffethylamino, Nfiropylamino, W-butylamino, phenyl, 
naphthylethyl, piperazin-l-yl, piperidin-l-yl, piperidin4-yl, 2-(thiomethyl>pyrimidin-4-yl, 
tetrahydrofuran-2-ylmethyl, tetrahydropyran-2-ylmethyl, l,2,5-thiadiazol-3-ylethyl, piperidin- 
1-ylmethyl, pyridin-2-ylmethyl, or a group (B-B-); wherein R 5 , including group (B-B-), is 
optionally substituted on carbon by one or more W; and wherein if said heterocyclic 
group contains an -NH- moiety that nitrogen is optionally substituted by J; 
W is hydroxy, methyl, ethyl, ethoxy, N,/\Kdiethyl)amino, JV,/\Kdibutyl)amino, or a group (B'-E'-); 
wherein W, including group (B'-E '-), is optionally substituted on carbon by one or more Y; 

Y and Z are independently selected from fluoro, chloro, bromo, nitro, cyano, hydroxy, 
methoxy, /V,f\Kdimethyl)amino or methylcarbonylamino; 

G, J and K are independently selected from methyl, ethyl, propyl, pentyl, 2-methylbutyl, butyl, 
acetyl, benzyl, 3-(pyrroH-yl)propyl or pyrrolidin-2-one-{5S)-methyl; wherein G, J and K are 
optionally substituted on carbon by one or more Q; and wherein if said heterocyclic group 
contains an -NH- moiety that nitrogen is optionally substituted by hydrogen or methyl; 

Q is cyano, hydroxy, methoxy, ethoxy, methylcarbonyloxy, methoxycarbonyl, t- 

butoxycarbonylamino, phenyl or a group {B"-E"-); wherein Q, including group (B"-E"-), is 
optionally substituted on carbon by one or more Z; 

B, B' and B" are independently selected from methyl, ethyl, propyl, cyclohexyl, phenyl, benzyl, 
1,2,3,4-tetrahydroquinolinyl, 3-morpholinopropyl, 2-morpholinoethyl, 2-pyrrolidin-l-ylethyl, 
3-morpholinopropyl, 3-{4-methylpiperazin-l-yl)propyl, 2-piperidin-l-ylethyl, 3-piperidin-l- 
ylpropyl, pyridin-3-ylmethyl or imidazol-l-ylpropyl; wherein B, B' and B" are optionally 
substituted on carbon by one or more D; and wherein if said heterocyclic group contains 
an -NH- moiety that nitrogen is optionally substituted by a group selected from G; 

E, E' and E" are independently selected from -N(R a h -0-, -C(O)-, -NHC(Oh -N(R a )C(0)0-; wherein 
R a is hydrogen or methyl optionally substituted by one or more F; 

D and F are independently selected from fluoro, methoxy or ethoxy; 

m is 0, 1, or 2; wherein the values of R 5 are the same or different; 

R 6 is fluoro; and 
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nisOor 1. 



59. The compound of claim 55 that is selected from one of the compounds from Tables 1-8 
and 13 of WO 03/087057 modified by replacing the terminal moiety: 



0^4 R2 ^>R-g f 



wit" R 4 * , wherein <D, R 1 , R 2 , R 3 , and R 4 are as defined in claim 1 . 




60. A compound according to claim 55 for use in inhibting histone deacetylase. 

61. A compound according to calim 55 for use in treatment of a disease selected from the group 
consisting of a cell proliferative disease, a protozoal disease and a fungal disease. 

62. The compound of claim 61, wherein said treatment is effected by inhibiting histone deacetylase. 

63. The compound of calim 61, wherein said cell proliferative disease is a neoplastic cell 
proliferative disease. 

64. The compound of claim 61, wherein said cell proliferative disease is cancer. 

65. The compound of claim 64, wherein said cancer is a solid tumor cancer. 

66. The compound of claim 64, wherein said cancer is selected from the group consisting of a 
lymphoma, lung cancer, colon cancer, prostrate cancer, stomach cancer, breast cancer and 
leukemia. 

67. A pharmaceutical composition comprising a compound according to claim 55 and a 
pharmaceutical^ acceptable carrier. 

68. The pharmaceutical composition of claim 67 further comprising a nucleic acid level inhibitor of 
histone deacetylase. 

69. The pharmaceutical composition of claim 68, wherein siad nucleic acid level inhibitor is an 
antisense oligonucleotide complementary to a nucleic acid that encodes for a histone 
deacetylase. 

70. The pharmaceutical composition of claim 69, wherein said antisense oligonucleotide is selected 
from the group consisting if SEQ ID No:l, SEQ ID IMo:2, SEQ ID No:3, SEQ ID No:4, SEQ ID 
No:5, SEQ ID No:6, SEQ ID No:7, SEQ ID No:8, SEQ ID No:9, SEQ ID No:10, SEQ ID IMo:ll, 
SEQ ID No:12, SEQ ID No:13, SEQ ID No:14, SEQ ID No:15, SEQ ID No: 16, and SEQ ID No:17. 

71. A method of inhibiting histone deacetylase, the method comprising contacting said histone 
deacetylase with an inhibiting efective amount of a compound according to claim 55. 
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72. A method of treating an individual having a disease selected from the group consisting of a cell 
proliferative disease, a protozoal disease and a fungal disease, said method comprising 
administering to said individual a treatment effective amount of the pharmaceutical composition 
of claim 67. 

73. A method of treating an individual having a disease selected from the group consisting of a cell 
proliferative disease, a protozoal disease and a fungal disease, said method comprising 
administering to said individual a treatment effective amount of the pharmaceutical composition 
of claim 68. 

74. The method of claim 72, wherein said cell proliferative disease is a neoplastic cell proliferative 
disease. 

75. The method of claim 72, wherein said cell proliferative disease is cancer. 

76. The method of claim 75, wherein said cancer is a solid tumor cancer. 

77. The method of claim 76, wherein said cancer is selected from the group consisting of a 
lymphoma, lung cancer, colon cancer, prostrate cancer, stomach cancer, breast cancer and 
leukemia. 

78. The method of claim 73, wherein said cell proliferative disease is a neoplastic cell proliferative 
disease. 

79. The method of claim 73, wherein said cell proliferative disease is cancer. 

80. The method of claim 77, wherein said cancer is a solid tumor cancer. 

81. The method of claim 78, wherein said cancer is selected from the group consisting of a 
lymphoma, lung cancer, colon cancer, prostrate cancer, stomach cancer, breast cancer and 
leukemia. 

82. A compound of the formula: 

R I o R 14 

R )H\ N Ap=x v r (c N H 2 ) n o 

R3\=|=/H <^ /)— L-N^Z— S-(C(R 13 ) 2 ) t -(^Aj 

R4 * r« ° (4) 

the N-oxide forms, the pharmaceutically acceptable addition salts or the stereo-chemically 

isomeric forms thereof, wherein 
<S> is -NH 2 or -OH; 

n is 0,1, 2 or 3, wherein when n is 0 then a direct bond is intended; 
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t is 0, 1, 2, 3 or 4, wherein when t is 0 then a direct bond is intended; 

Q, X, Y, and Z are independently N or CH; 

R 1 is H or as defined in claim 1; 

R 2 , R 3 , and R 4 are as defined in claim 1; 

R 12 is hydrogen, halo, hydroxy, amino, nitro, Ci-e-alkyl, (Walkyloxy, trifluoromethyl, di(Ci.6- 

alkyDamino, hydroxyamino and naphthalenylsulfonylpyrazinyl; 
-L- is a direct bond or a bivalent radical selected from Ci^-alkanediyl, amino, carbonyl and 

aminocarbonyl; 

each R 13 is a hydrogen atom, wherein when t is 2, 3, or 4 one of the R 13 is optionally aryl; 

R 14 is hydrogen, hydroxy, amino, hydroxyCi-e-alkyl, Chalky). C^alkyloxy.arylCi-e-alkyl, 
aminocarbonyl, hydroxycarbonyl, aminoCi^-alkyl, aminocarbonylCx^-alkyl, 
hydroxycarbonylCi^-alkyl, hydroxyaminocarbonyl, Ci-e-alkyloxycarbonyl, Ci^alkylaminoCi. 
e-alkyl or di(Ci^-alkyl)aminoCi^-alkyl; 

Ring A is selected from 




(a-9) (a-10) (a-in 
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(a~37) 



(a-38) 



(a-39) 





TO 



N 



(a-41) 



X 



/ 1C NH 



(a-42) 



(a-43) 



(a-45) 



N 
(a-46) 



X> 



N 





/R 6 ) s 



(a-40) 



X2> 




(a-48) 



(a-49) (a-50) < a " 51 > 

wherein each s is independently 0, 1, 2, 3, 4 or 5; 

R 5 and R 6 are independently selected from hydrogen; halo; hydroxy; amino; nitro; trihaloCi-e- 
alkyl; trihaloCi^-alkyloxy; Ci-s-alkyl; Ci^alkyl substituted with aryl and Ca-nrcycloalkyl; C w - 
alkyloxy; Ci^-alkyloxyCi^alkyloxy; d-s-alkylcarbonyl; Ci-e-alkytoxycarbonyl; CW 
alkylsulfonyl; cyanoC 1< -alkyl; hydroxyCi-e-alkyl; hydroxyd-e-alkyloxy; hydroxyCW 
alkylamino; aminoCi-e-alkyloxy; di(Ci^-alkyl)aminocarbonyl; di(hydroxyCi^-alkyl)amino; 
(aryl)(Ci«-alkyl)amino; di(C w -alkyl)aminoCi^-alkyloxy; di(Ci.6-alkyl)aminoCi^-alkylamino; 
ditCi^-alkyDaminoC^alkylaminoCi^-alkyl; arylsulfonyl; arylsulfonylamino; aryloxy; 
aryloxyC^alkyl; arylCWalkenediyl; di(Ci^alkyl)amino; ditd^alkyDaminoCi^-alkyl; di(C lJ6 - 
alkyl)amino(Ci^-alkyl)amino; di(Ci^-alkyl)amino(Ci^-alkyl)aminoCi<-alkyl; dUCw 
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alkyDaminoCi^alkyKd^alkyDamino; di(Ci^alkyl)aminoCi^alkyl(Ci^alkyi)aminoCi^alkyl; 
aminosulfonylamino(Ci^alkyl)amino; aminosuIfonylamino(Ci^-alkyl)aminoCi^-alkyl; di(Ci^ 
alkyl)aminosulfonylamino(Ci J6 -alkyl)amino; di(d^alkyl)aminosulfonylamino(d-<r 
alkyDaminoCi^alkyl; cyano; thiophenyi; thiophenyl substituted with di(d-6-alkyl)arninod-6- 
alkyl(Ci-6-alkyl)aminoCi-6-alkyl f di(d^alkyl)aminod-6-alkyl, Ci^-alkylpiperazinylCi-e-alkyl, 
hydroxyCi^-alkylpiperazinylCi^-alkyl, hydroxyCi^alkyloxyCi^alkylpiperazinylCi^-alkyl, 
di(Ci^alkyl)aminosuifonylpiperazinyICi^alkyl, d-e-alkyloxypiperidinyl, d-6- 
alkyloxypiperidinyld^-alkyl, morpholinyld-e-alkyl, hydroxyd^alkyI(d^alkyl)aminod-6- 
alkyl, or di(hydroxyd^alkyl)aminod-6-aikyl; furanyl; furanyl substituted with hydroxyd-e- 
alkyl; benzofuranyl; imidazolyl; oxazolyl; oxazolyl substituted with aryl and d-e-alkyl; d-<r 
alkyltriazolyl; tetrazolyl; pyrrolidinyl; pyrrolyl; piperidinyld-e-alkyloxy; morpholinyl; d-r 
alkylmorpholinyl; morpholinyld-e-alkyloxy; morpholinyld-e-alkyl; morpholinyld^-alkylamino; 
morphoIinylCi-e-alkylaminoCi^-alkyl; piperazinyl; d-e-alkylpiperazinyl; d-e-alkylpiperazinyld- 
e-alkyloxy; piperazinyld-6-alkyl; naphthalenylsulfonylpiperazinyl; 
naphthalenylsulfonylpiperidinyl; naphthalenylsulfonyl; d^alkylpiperazinyld-e-alkyl; d-er 
alkylpiperazinylCi^-alkylamino; Ci^alkylpiperazinylCi^-alkylaminoC w -alkyl; d-e- 
alkylpiperazinylsulfonyl; aminosulfonylpiperazinyld-6-alkyloxy; aminosulfonylpiperazinyl; 
aminosulfonylpiperazinylCi^-alkyl; dKd^alkyOaminosulfonylpiperazinyl; di(d-6- 
a!kyl)aminosulfonylpiperazinylCi^-alkyl; hydroxyd-e-alkylpiperazinyl; hydroxyd-e- 
alkylpiperazinyld-6-alkyl; d-e-aikyloxyperidinyl; d^alkyloxypiperidinyld-e-alkyl; 
piperidinylaminoCi^-alkylamino; piperidinylaminod^alkylaminod-6-alkyl; (Ci^- 
alkylpiperidinyl)(hydroxyC w -alkyl)aminoCi^-alkylamino; (d^alkylpiperidinylXhydroxyd-^ 
alkyOaminod-e-alkylaminod-e-alkyl; hydroxyd^alkyloxyd-e-alkylpiperazinyl; hydroxyd-e- 
alkyloxyCi^-alkylpiperazinylCi^alkyl; (hydroxyd^alkyl)(d*-alkyl)amino; (hydroxyd-e- 
alkyl)(Ci^-alkyl)aminoCi^-alkyl; hydroxyd-6-alkylaminod-e-alkyl; dKhydroxyd-6- 
alkyDaminod-e-alkyl; pyrrolidinyl d-6-alkyl; pyrrolidinyld-e-alkyloxy; pyrazolyl; thiopyrazolyl; 
pyrazolyl substituted with two substituents selected from d-e-alkyl and trihalod-e-alkyl; 
pyridinyl; pyridinyl substituted with d-e-alkyloxy, aryloxy or aryl; pyrimidinyl; 
tetrahydropyrimidinylpiperazinyl; tetrahydropyrimidinylpiperazinylCi-6-alkyl; quinolinyl; 
indolyl; phenyl; phenyl substituted with one, two or three substituents independently 
selected from halo, amino, nitro,d-6-alkyl, d-e-alkyloxy, hydroxyd^-alkyl, trifluoromethyl, 
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trifluoromethyloxy, hydroxyC^-alkyloxy, CM-alkylsutfonyl, C M -alkyloxyC M -alkyloxy f C14- 
aIkyloxycarbonyl,aminoCi4-alkyloxy, di(Ci^-alkyl)aminoC M -alkyloxy ( di(Ci4-alkyl)amino, 
di(Ci4-alkyl)aminocarbonyl, di(Ci4-alkyl)aminoCi4-alkyl, di(Ci4-alkyl)aminoCi4-alkylaminoCi. 
4 -alkyl, dircM-alkyDaminofCi^alkyDamino, di(Ci4-aIkyl)amino(Ci4-alkyl)aminoCi4-alkyl f di(Ci. 
4-alkyl)aminoCi4-alkyl(Ci4-alkyl)amino ( ditCi^-alkylJaminoCi^lkyKCi^-alkylJaminoCi^-aikyl, 
aminosulfonylamino(Ci4-alkyl)amino, aminosulfonylamino(Ci4-alkyl)aminoCi4-alkyl, di(Ci4- 
alkyl)aminosulfonylamino(Ci4-alkyl)amino, di(Ci4-alkyl)aminosulfonylamino(Ci4- 
alkyl)aminoC M -alkyl, cyano, piperidinylC^-alkyloxy, pyrrolidinylCi4-alkyloxy, 
aminosutfonylpiperazinyl, aminosulfonylpiperazinylCi4-alkyl, di(Ci4- 
aIkyl)aminosu!fonylpiperazinyl f dKC^-alkyDaminosulfonylpiperazinylCM-alkyl, hydroxyCi4- 
alkylpiperazinyl, hydroxyCi4-alkylpiperazinylCi4-alkyl, Ci4-alkyloxypiperidinyl, C14- 
alkyloxypiperdinylCi4-alkyl, hydroxyC 1 4-alkyloxyC 1 4-alkylpiperazinyl,hydroxyCi4-alkyloxyCi. 
4 -alkylpiperazinylCi4-alkyl f (hydroxyCi4-aikyI)(Ci4-alkyl)amino f (hydroxyCWalkylHCW 
alkyl)aminoCi4"alkyl r di(hydroxyCi4-alkyl)amino, dKhydroxyC^-alkyOaminoC^-alkyl, furanyl, 
furanyl substituted with-CH=CH-CH=CH-, pyrrolidinylCi4-aIkyl f pyrrolidinylCi4-alkyloxy, 
morpholinyl, morpholinylCi4-alkyloxy, morpholinylCi4-aIkyl,morpholinyICi4-alkylamino r 
morpholinylCi4-alkylaminoCi4-alkyl f piperazinyl, C^-alkylpiperazinyl, Ci4-aikylpiperazinylCi. 
4-alkyloxy, piperazinylC^-alkyl, Ci4-alkyIpiperazinylCi4-alkyl, Ci4-alkylpiperazinylCi4- 
alkylamino, Ci4-alkylpiperazinylCi4-alkylaminoCi^-alkyl, tetrahydropyrimidinylpiperazinyl, 
tetrahydropyrimidinylpiperazinylCi4-alkyl, piperidinylaminoCi4-alkylamino, 
piperidinylaminoCi4-alkylaminoCi4-alkyl, (Ci4-alkylpiperidinyl)(hydroxyCi4-alkyl)aminoCi4- 
alkylamino, (Ci4-alkylpiperidinyl)(hydroxy^ 

pyridinylCi4-alkyloxy f hydroxyCi4-alkylamino f hydroxyCi4-alkylaminoCi4-alkyl, di(Ci4- 
alkyl)aminoCi4-alkylamino, aminothiadiazolyl,aminosulfonyIpiperazinylCi4-alkyloxy, and 
thiophenylCi4-alkylamino; the central moiety 

is optionally bridged [i.e., forming a bicyclic moiety) with a methylene, ethylene or 
propylene bridge; 

each R 5 and R 5 can be placed on the nitrogen in replacement of the hydrogen; 
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aryl in the above is phenyl, or phenyl substituted with one or more substituents each 
independently selected from halo, Chalky!, Ci^-alkyloxy, trifluoromethyl, cyano, and 
hydroxycarbonyl. 

The compound of claim 82 wherein: 
n is 1 or 2; 
t is 0, 1 or 2; 
each Z is nitrogen; 

R 12 is hydrogen, nitro, Ci^-alkyloxy, trifluoromethyl, di(Ci^-alkyl) amino, hydroxyamino or 

naphtalenylsulfonylpyrazinyl; 
-L-is a direct bond or a bivalent radical selected from d^-alkanediyl, carbonyl and 

aminocarbonyl; 
each R 13 is hydrogen; 

R 14 is hydrogen, hydroxyCi^-alkyl, aminocarbonyl, hydroxyaminocarbonyl or di(Ci^-alkyl) 
aminoC w -alkyl; 

the A ring is a radical selected from (a-1), (a-7), (a-9),(a-10), (a-12), (a-14), (a-19), (a-20), (a- 

21), (a-22), (a-23), (a-30), (a-34), (a49) and (a-50); 
each s is independently 0,1, 2 or 5; 

each R 5 and R 6 are independently selected from hydrogen; halo; nitro; trihaloCi^-alkyl; 
trihaloCi^-alkyloxy; Chalky!; Ci^-alkyloxy; Ci^-alkylsulfonyl; (aryD(Ci^-alkyl)amino; 
arylsulfonyl; aryloxy; arylC 2 ^.alkenediyl; di(Ci^-alkyl)amino; thiophenyl; thiophenyl 
substituted with dKCi^-alkyDaminod^-alkyKCi^-alkyDaminoCi^-alkyl, di(Ci^-alkyl)aminoC w - 
alkyl,Ci^-alkylpiperazinylC w -alkyl, hydroxyd^-alkylpiperazinylCi^-alkyl, hydroxyCi^- 
alkyloxyCi^-alkylpiperazinylCi^-alkyl, di(Ci^-alkyl)aminosulfonylpiperazinylCi^-alkyl, C^r 
alkyloxypiperidinylCi-e-alkyl, morpholinylCWalkyl, hydroxyC^alkyKCi^-alkyDaminoCi^- 
alkyl, or di(hydroxyCi«-alkyl)aminoCi^-alkyl; furanyl; oxazolyl; pyrrolyl; pyrazolyl; pyridinyl; 
pyridinyl substituted withC^-alkyloxy; quinolinyl; indolyl; phenyl; and phenyl substituted 
with one, two or three substituents independently selected from halo, amino, Ci^-alkyl, Ci. 
e-alkyloxy, hydroxyCi^alkyl, trifluoromethyl, trifluoromethyloxy, di(Ci4-alkyl)aminoCi 4 - 
alkyloxy, di(Ci4-alkyl)amino, di(Ci4-alkyl)aminoC M -alkyl, di(C w -alkyl)aminoC M -alkyl(C M - 
alkyDamino, di(C M -alkyl)aminoCi4-alkyl(Ci4-alkyl)aminoC w -alkyl, hydroxyC w - 
alkylpiperazinyICi 4 -alkyl, hydroxyCi^-alkyloxyCi^-alkylpiperazinylCi^-alkyl, di (hydroxyCW 
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alkyl)aminoC M -alkyi, pyrrolidinylCi 4 -alkyl, pyrrolidinylCw-alkyloxy, morpholinylC M -alkyloxy, 
rnorpholinylCM-alkyl. and Cw-alkylpiperazinylCM-alkyl, and 
the central moiety 
/-(C x H 2 ) n 



t is 0 or 2; 
R 12 is hydrogen; 
-L-is a direct bond; 
R u is hydrogen; 

the A ring is a radical selected from (a-1), (a-9) f (a-19), (a-20), (a-21), (a-22), (a-23), (a-49) and 
(a-50); and 

each R 5 and R 6 is independently selected from hydrogen; halo; trihaloCi^-alkyl; trihaloCur 
alkyloxy; Ci^-alkyl; Ci^-alkyloxy; aryKWalkenediyl; di(Ci^-alky)amino; thiophenyl; 
thiophenyl substituted with di^i^-alkyDaminoCi^-alkyKCi^-alkyDaminoCi^-alkyl, dKCwr 
alkyDaminoCi^-alkyl, Ci^alkylpiperazinylCi-s-alkyl, hydroxyC w -alkylpiperazinylCi^-alkyl , 
hydroxyCi-e-alkyloxyCi^alkylpiperazinylCi^-alkyl, Ci^-alkyloxypiperidinylCi-e-alkyl, 
morpholinylCi^-alkyl, hydroxyd^-alkyKC^alkyDaminoCi^-alkyl, or dKhydroxyCi-e- 
alkyl)aminoCi^-alkyl; furanyl; oxazolyl; pyrazolyl; pyridinyl; pyridinyl substituted with Ci.e- 
alkyloxy; quinolinyl; indolyl; phenyl; and phenyl substituted with one, two or three 
substituents independently selected from halo, amino, Ci-e-alkyl. Ci-g-alkyloxy, hydroxyCw- 
alkyl. trifluoromethyl, trifluoromethyloxy, di(Ci4-alkyl)aminoC M -alkyloxy, di(C l4 -alkyl)amino, 
di(C w -alkyl)aminoC M -alkyl, di(Cx 4 -alkyl)aminoCi4-alkyl(CM-alkyl)aminoCi 4 -alkyl, hydroxyCi. 
4 -alkylpiperazinylCi4-alkyl, hydroxyC M -alkyloxyC w -alkylpiperazinylC M -alkyl, di(hydroxyC M - 
alkyl)aminoC M -alkyl, pyrrolidinylC M -alkyl pyrrolidinylCi^-alkyloxy, morphoiinylCw-alkyloxy, 
morpholinylC M -alkyl, and Ci^-alkylpiperazinylCWalkyl. 
85. The compound of claim 83 wherein: 

nisi; 

tis 0; 

R 12 is hydrogen; 
-L-is a direct bond; 



— N 
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R 14 is hydrogen; 

the A ring is a radical selected from (a-1) and (a-20); 
each s is independently 0 or 1 ; and 

each R 5 and R 6 is independently selected from hydrogen; thiophenyl; thiophenyl substituted 
with dKCi^alkyDaminoCWalkyl or d^alkylpiperazinyld<ralkyl; furanyl; phenyl; and phenyl 
substituted with one substituents independently selected from di(C M -alkyl)aminoC M - 
alkyloxy, dKCw-alkyDamino. di(Ci 4 -alkyl)aminoCi4-alkyl, di(C w -alkyl)aminoCi 4 -alkyl(C M - 
alkyDaminoCw-alkyl, pyrrolidinylC^-alkyl, pyrrolidinylC M -alkyloxy and C lA - 
alkylpiperazinylCM-alkyl. 

86. The compound of claim 82 wherein L is a direct bond and R 12 is H. 

87. The compound of claim 82 wherein: 
tis 0; 

R 12 is hydrogen, halo, hydroxy, amino, nitro, Chalky!. d*-alkyloxy, trifluoromethyl or di(d-<r 
alkyDamino; 

-L- is a direct bond or a bivalent radical selected from d-e-alkanediyl, amino, and carbonyl; 

R 14 is hydrogen, hydroxy, amino, hydroxyd-e-alkyl, C^-alkyl, d-e-alkyloxy, arylCi^alkyl, 
aminocarbonyl, aminod^-alkyl, C^alkylaminoCi^-alkyl or di(d^alkyl)aminod.6-alkyl; 

the A ring is a radical selected from (a-1), (a-3), (a-4), (a-5), (a-6), (a-7), (a-8), (a-9), (a-10), (a- 
11), (a-12), (a-13), (a-14), (a-15), (a-16), (a-17), (a-18), (a-19), (a-20), (a-21), (a-22), (a-23), 
(a-24), (a-25), (a-26), (a-28), (a-29), (a-30), (a-31), (a-32), (a-33), (a-34), (a-35), (a-36), (a- 
37), (a-38), (a-39), (a-40), (a-41), (a42), (a-44), (a-45), (a46), (a47), (a48) and (a-51); 

each s is independently 0, 1, 2, 3 or 4; 

R 5 is hydrogen; halo; hydroxy; amino; nitro; trihaiod-e-alkyl; trihalod-e-alkyloxy; d-e-alkyl; d-e- 
alkyloxy; C^alkylcarbonyl; d^-alkyloxycarbonyl; C w -alkylsulfonyl; hydroxyC^lkyl; 
aryloxy; di(d*-alkyl)amino; cyano; thiophenyl; furanyl; furanyl substituted with hydroxyd*- 
alkyl; benzofuranyl; imidazolyl; oxazolyl; oxazolyl substituted with aryl and d-e-alkyl; d-e- 
alkyltriazolyl; tetrazolyl; pyrrolidinyl; pyrrolyl; morpholinyl; d-e-alkylmorpholinyl; 
piperazinyl; d^-alkylpiperazinyl; hydroxyd^-alkylpiperazinyl; d-s-alkyloxypiperidinyl; 
pyrazoly; pyrazolyl substituted with one or two substituents selected from Chalky and 
trihalod^-alkyl; pyridinyl; pyridinyl substituted with d*-alkyloxy, aryloxy or aryl; 
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pyrimidinyl; quinolinyl; indole; phenyl; or phenyl substituted with one or two substituents 
independently selected from halo, C^alkyl, Ci-e-alkyloxy, or trifluoromethyl; 
R 6 is hydrogen; halo; hydroxy; amino; nitro; trihaloCi^-alkyl; trihaloCi^-alkyloxy; Ci^-alkyl; 
alkyloxy; Ci^-alkylcarbonyl; Ci^-alkyloxycarbonyl; Ci^alkylsulfonyl; hydroxyCi^-alkyl; 
aryloxy; di(Ci^-alkyl)amino; cyano; pyridinyl; phenyl; or phenyl substituted with one or two 
substituents independently selected from halo, (Walkyl. Ci^-alkyloxy, and trifluoromethyl, 
and 

the central moiety 

/- (C N H 2 )n 

— N Z — 

\ / 

is optionally bridged {i.e., forming a bicyclic moiety) with an ethylene bridge. 
88. The compound of claim 82 wherein: 

R 12 is hydrogen, halo, hydroxy, amino, nitro, d-s-alkyl, Ci-e-alkyloxy, trifluoromethyl, 

hydroxyamino or naphthalenylsulfonylpyrazinyl; 
R 14 is hydrogen, hydroxy, amino, hydroxyCi^-alkyl, Ci-e-alkyloxy, arylC w -alkyl, aminocarbonyl, 

hydroxycarbonyl, aminoCi-e-alkyl, aminocrbonylCi-e-alkyl, hydroxycarbonylC^-alkyl, 

hydroxyaminocarbonyl, Ci-e-alkyloxycarbonyl, Ci-e-alkylaminoCi-e-alkyl or di(Ci^- 

alkyl)aminoC w -alkyl; 

the A ring is a radical selected from (a-1), (a-2), (a-3), (a-4), (a-5), (a-6), (a-7), (a-8), (a-9), (a- 
10), (a-11), (a-12), (a-13), (a-14), (a-15), (a-1 6), (a-1 7), (a-18), (a-19), (a-20), (a-21), (a-22), 
(a-23), (a-24), (a-25), (a-26), (a-27), (a-28), (a-29), (a-30), (a-31), (a-32), (a-33), (a-34), (a- 
35), (a-36), (a-37), (a-38), (a-39), (a-40), (a-41), (a42), (a-43) and (a-44); and 

each R 5 and R 6 are independently selected from hydrogen; halo; hydroxy; amino; nitro; 
trihaloC w -alkyl; trihaloC w -alkyloxy; Ci-e-alkyl; Ci-e-alkyloxy; Ci^-alkyloxyCi^-alkyloxy; Ci-e- 
alkylcarbonyl; C^alkylsulfonyl; cyanoCi-e-alkyl; hydroxyCi^-alkyl; hydroxyCi^-alkyloxy; 
hydroxyCi^-alkylamino; aminoCi-e-alkyloxy; di(C w -alkyl)aminocarbonyl; di(hydroxyCi.e- 
alkyDamino; di(C w -alkyl)aminoCi^-alkyloxy; dKCi-e-alkyDaminoCi-e-alkylamino; arylsulfonyl; 
arylsulfonylamino; aryloxy; arylC 2 -e-alkenediyl; di(Ci-e-alkyl)amino; cyano; thiophenyl; 
thiophenyl substituted with ditC^alkyDaminoCi^-alkyKCi^-alkyDaminoCi^-alkyl, di(Ci-e- 
alkyUaminoCi-e-alkyl, Ci-e-alkylpiperazinylCi-e-alkyl or dKhydroxyCi-e-alkyDaminoCi-e-alkyl; 
furanyl; imidazolyl; Ci-e-alkyltriazolyl; tetrazolyl; piperidinylCi-e-alkyloxy; morpholinyl; Ci-e- 
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alkylmorpholinyl; morpholinylCi^-alkyloxy; morpholinylCi-e-alkyl; Ci-e-alkylpiperazinylCi-r 
alkyloxy; Ci-e-alkylpiperazinylCi-e-alkyl; Ci^-alkylpiperazinylsulfonyl; 
aminosulfonylpiperazinylCi-e-alkyloxy; aminosulfonylpiperazinyl; aminosulfonylpiperazinylCi. 
e-alkyl; di(Ci^alkyl)aminosulfonylpiperazinyl; di(Ci^-alkyl)aminosulfonylpiperazinylCi^-alkyl; 
hydroxyCi^-alkylpiperazinyl; hydroxyC^alkylpiperazinylCi-e-alkyl; Ci^-alkyloxypiperidinyl; 
Ci^alkyloxypiperidinylCi^alkylihydroxyCx^-alkyloxyCi^-alkylpiperazinylihydroxyCi^- 
alMoxyCi^alkylpiperazinylCi^alkyl;(hydroxyCi^-alkyl)(Ci^-alkyl)amino; (hydroxyC^- 
alkyDCCi^alkyDaminoCi^alkyl; pyrrolidinylCi-e-alkyloxy; pyrazolyl; thiopyrazolyl; pyrazolyl 
substituted with two substituents selected from d^-alky) or trihaloCi^-alkyl; pyridinyl; 
pyridinyl substituted with C^-alkyloxy or aryl; pyrimidinyl; quinolinyl; phenyl; and phenyl 
substituted with one, two or three substituents independently selected from halo, amino, 
Ci^-alkyl, Ci-e-alkyloxy, hydroxyC^-alkyl, trifluoromethyl, trifluoromethyloxy, hydroxyC M - 
alkoxy, C w -alkyloxyC M -alkoxy, aminoC M -alkyloxy, di(C M -alkyl)aminoCi 4 -alkyloxy, di(C M - 
alkyl)amino, piperidinylCWalkyloxy, pyrrolidinylC^-alkyloxy, aminosulfonylpiperazinyl, 
aminosulfonylpiperazinylCw-alkyl, di(Ci4-alkyl)aminosulfonylpiperazinyl, di(Ci4- 
alkyl)aminosulfonylpiperazinylCi4-alkyl, hydroxyCi 4 -alkylpiperazinyl, hydroxyC w - 
alkylpiperazinylC M -alkyl, Ci4-alkyloxypiperidinyl, Ci4-alkoxypiperidinylCi4-alkyl, hydroxy^. 
4-alkyloxyCi.4-alkylpiperazinyl, hyroxyCi 4 -alkoxyCi 4 -alkylpiperazinylCi4-alkyl, hydroxyCw 
alkyl)(Ci4-alkyl)amino, (hydroxyC 14 -alkyl)(Ci4-alkyl)aminoCi4-alkyl, pyrrolidinylCw-alkoxy, 
morpholinylCi4-alkyloxy, morpholinylCw-alkyl, C M -alkylpiperazinylCi4-alkoxy, C14- 
alkylpiperazinylCi4-alkyl, hydroxyCw-alkylamino, di(hydroxyCi4-alkyl)amino, di(Ci4- 
alkyl)aminoCi4-alkylamino, aminothiadiazolyl, aminosulfonylpiperazinylCw-alkyloxy, and 
thiophenylCi4-alkylamino. . 
89. The compound of claim 82 that is selected from one of the compounds of pages 21 and 
22 and Table F-l of WO 03/076422 wherein the terminal hydroxamic acid moiety (HO-NH-C(O)- ) is 
replaced with 




wherein <l>, R\ R 2 , R 3 , and R 4 are as defined in claim 1. 
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90. A compound according to claim 82 for use in inhibting histone deacetylase. 

91. A compound according to calim 82 for use in treatment of a disease selected from the group 
consisting of a cell proliferative disease, a protozoal disease and a fungal disease. 

92. The compound of claim 91, wherein said treatment is effected by inhibiting histone deacetylase. 

93. The compound of calim 91, wherein said cell proliferative disease is a neoplastic cell 
proliferative disease. 

94. The compound of claim 91, wherein said cell proliferative disease is cancer. 

95. The compound of claim 94, wherein said cancer is a solid tumor cancer. 

96. The compound of claim 94, wherein said cancer is selected from the group consisting of a 
lymphoma, lung cancer, colon cancer, prostrate cancer, stomach cancer, breast cancer and 
leukemia. 

97. A pharmaceutical composition comprising a compound according to claim 82 and a 
pharmaceutical^ acceptable carrier. 

98. The pharmaceutical composition of claim 97 further comprising a nucleic acid level inhibitor of 
histone deacetylase. 

99. The pharmaceutical composition of claim 98, wherein siad nucleic acid level inhibitor is an 
antisense oligonucleotide complementary to a nucleic acid that encodes for a histone 
deacetylase. 

100. The pharmaceutical composition of claim 99, wherein said antisense oligonucleotide is selected 
from the group consisting if SEQ ID No:l, SEQ ID No:2, SEQ ID No:3, SEQ ID No:4, SEQ ID 
No:5, SEQ ID No:6, SEQ ID No:7, SEQ ID No:8, SEQ ID No:9, SEQ ID No:10, SEQ ID No:ll, 
SEQ ID No:12, SEQ ID No:13, SEQ ID No:14, SEQ ID No:15, SEQ ID No:16, and SEQ ID No:17. 

101. A method of inhibiting histone deacetylase, the method comprising contacting said histone 
deacetylase with an inhibiting efective amount of a compound according to claim 82. 

102. A method of treating an individual having a disease selected from the group consisting of a cell 
proliferative disease, a protozoal disease and a fungal disease, said method comprising 
administering to said individual a treatment effective amount of the pharmaceutical composition 
of claim 97. 

103. A method of treating an individual having a disease selected from the group consisting of a cell 
proliferative disease, a protozoal disease and a fungal disease, said method comprising 



416 



WO 2005/030705 



PCT/US2004/031591 



administering to said individual a treatment effective amount of the pharmaceutical composition 
of claim 98. 

104. The method of claim 102, wherein said cell proliferative disease is a neoplastic cell proliferative 
disease. 

105. The method of claim 102, wherein said cell proliferative disease is cancer. 

106. The method of claim 102, wherein said cancer is a solid tumor cancer. 

107. The method of claim 106, wherein said cancer is selected from the group consisting of a 
lymphoma, lung cancer, colon cancer, prostrate cancer, stomach cancer, breast cancer and 
leukemia. 

108. The method of claim 103, wherein said cell proliferative disease is a neoplastic cell proliferative 
disease. 

109. The method of claim 103, wherein said cell proliferative disease is cancer. 

110. The method of claim 109, wherein said cancer is a solid tumor cancer. 

111. The method of claim 110, wherein said cancer is selected from the group consisting of a 
lymphoma, lung cancer, colon cancer, prostrate cancer, stomach cancer, breast cancer and 



leukemia. 



112. 



A compound of the formula: 




or a pharmaceutical^ acceptable salt thereof, wherein 
G> is -NH 2 or -OH; 

R 1 is H or as defined in paragraph claim 1; 

R 2 , R 3 , and R 4 are as defined in paragraph claim 1; 
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n is 0, 1, 2 or 3 and when n is 0 then a direct bond is intended; 

Q is nitrogen or — CR^f CH ^ • 

^ , \ , or ^ ' 

X is nitrogen or ; 

Y is nitrogen or ; 

— CHC* 

Z is nitrogen or ^ ; 
R is selected from the group consisting of hydrogen, halogen, -IMH 2 , nitro, hydroxy, aryl, 

heterocyclyl, CjCrcycloalkyl. heteroaryl, d-Crakyl, haloalkyl, d-d-alkenyl, d-Cralkynyl, d- 
Cracyl, d-Cralkykiryloxy, d-C7-alkyl-arylsulfanyl, d-C7-alkyl-arylsulfinyl. d-Cr-alkyl- 
arylsulfonyl, d-Cy-alkyl-aryiaminosulfonyl, d-C7-alkyl-arylamine, d-C r alkynyl-C(0)-amine, d- 
C r alkenyl-C(0)-amine, d-C r alkynyl-R 9 , C 1 -C r alkenyl-R 9 wherein R 9 is hydrogen , hydroxy, 
amino, d-C r alkyl or d-Cy-alkoxy; 
is hydrogen, halo, hydroxy, amino, nitro, C^aikyl, C^alkyloxy, trifluororaethyl, 
di(Ci^alkyl)amino, hydroxyamino or naphtafenylsulfonylpyrazinyl; 

is hydrogen, Chalky], arylC^alkenediyi, furanylcarbonyl, naphtalenyJcarbonyl, 
-C(0)phenylR 9 , Cj^alkylaminocarbonyl, aminosulfonyl, arytaminosulfonyl, 
aminosulfonylamino, di(Cualkyl)aminosulfonylamino, arylaminosulfonylamino, 
aminosuIfonylaminoC^alkyl, di(Ci.«alkyi)aminosulfonylaminoCi4saikyl, 
aiytaminosulfonylaminoC,*^ 

C 1 - W alkylsulfonyl,di(C w alkyl)aminosulfonyl,trihaloCi. 6 alkylsulfonyU 
di(aryl)C,. 6 alkylcarbonyl, thiophenylC^alkylcarbonyl, pyridinylcarbonyl or 
arylCi^alkylcarbonyl 
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wherein each R* is independently selected from phenyl; phenyl substituted with 
one, two or three substituents independently selected from halo, amino, Ci.galkyl, 
C^alkyloxy, hydroxyCMalkyl, hydroxyCi.4alkyloxy, aminoCi^alkyloxy, 
di(C 1 4alkyl)annnoCMalkyloxy,di(Ci. 6 alkyl)aimnoCi^alkyl, 
di(C^6alkyl)ammoCI^alkyl(Cl^kyl)anunoCI^aIlcyl, 
hydroxyCMalkylpiperazinylC w allcyl, CMalkyloxypiperidinylCi^alkyl, 
hydroxyCi^alkyIoxyC M alkylpiperazinyI^ 
diChydroxyCi^alkyDaminoC^alkyl, pynolidinylCi ^alkyloxy, 
morpholinylCi^alkyloxy, or morpholinylCi^alkyl; thiophenyl; or thiophenyl 
substituted with di(Ci^alkyl)aminoCi^alkyloxy, di(Ct^alkyl)aminoCi.6alkyl, 
di(Ci.6alkyI)aminoCi. 6 alkyl(Ci^alkyl)an^^ 

CMalkylpiperazinyiCi^alkyl, di(hydroxyCi.4alkyl)aminoCi.4alkyl or 
morpholinylCi-4alkyloxy. 

R 14 is hydrogen, hydroxy, amino, hydroxyCi^alkyl, Ci^alkyl, Cj^alkyloxy, 
arylCi-ealkyl, aminocarbonyl, hydroxycarbonyl, aminoCmjalkyl, 
aminocarbonylCi-ealkyl, hydroxycarbonylCi^alkyl, hydroxyaminocarbonyl, 
Cr^alkyloxycarbonyl, Ci.6aikylaminoC].(5alkyl or di(Ci. 6 aIkyl)aminoCi. 6 alkyl; 
when R 13 &R 14 are present on the same carbon atom, R l3 &R u together may form a 
bivalent radical of formula 
-CCO-NH-CHz-NR 10 - (a-1) 
wherein R ,0 is hydrogen or aryl; 
when R 13 &R 14 are present on adjacent carbon atoms, R 13 &R 14 together may form a 
bivalent radical of formula 
-CH-CH=CH-CH- (b-1); 

aryl in the above is phenyl, or phenyl substituted with one or more substituents each 
independently selected from halo, C].6alkyl, Ci-ealkyloxy, trifluoromethyl, cyano or 
hydroxycarbonyl. 

113. The compound of claim 1 1 2 wherein: 
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n is 0 orl; 

Qis — CR^ CH^ 

,or 



R 12 is hydrogen or nitro; 

r!3 is Ct^alkyl, aryK^alkenediyl, furanylcarbonyl, naphtalenylcarbonyl, 
Ci^alkylaminocarbonyl, aminosulfonyl, 
a^(Ci^kyl)aniinosulfonylaininoCi^alkyI, 

di(C|-6alkyl)aminoCi^aIkyl, Ct.ualkylsulfonyl, di(C|.6alkyl)aininosulfonyl, 
trihaloCi^alkylsulfonyl, di(aryI)Ci^alkylcarbonyl, thiophenylCi^alkylcarbonyl, 
pyridinylcarbonyl orarylCi^alkylcarbonyl; 
R 14 is hydrogen; 

when R 13 & R u are present on the same carbon atom R 13 & R 14 together may form a 
bivalent radical of formula (a-1) wherein R 10 is aryl; 

when R 13 &R 14 are present on adjacent carbon atoms R 13 &R 14 together may form a 
bivalent radical of formula (b-1). 

114. The compound of claim 112 wherein: 

n is 1; ^ / 

— CC CR CH 

Qis ^* , \ ,or \ ; 

Z is nitrogen; 
R 12 is hydrogen; 

R 13 is naphtalenylcarbonyl, Ci-i2alkyIsuIfonyl or di{aryl)Ci.,$alkylcarbonyl; 
R 14 is hydrogen. 

115. The compound of claim 112 wherein R 12 is H. 

116. The compound of claim 112 wherein: 
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R 12 is hydrogen, halo, hydroxy, amino, nitro, Ci.*alkyl, C^alkyloxy, trifluoromethyl 
or di(Ci-6alkyl)amino; 

R 13 is hydrogen, Cj.6alkyl, arylC2-6a]kenediyl, furanylcarbonyl, naphtalenylcarbonyl, 
-C(0)pheny]R 9 , Ci^alkylammocarbonyl, aminosulfonyl, arylaminosuifonyl, 
aminosulf onylamino, di(Ci.6alkyl)aminosulf onylamino , 
di(Ci^alkyl)aminoCi^aJkyl, Cj-iaalkylsulfonyl, di(Ci^alkyl)aminosulfonyI or 
pyridinyicarbonyl wherein each R 9 is independently selected from phenyl; phenyl 
substituted with one, two or three substituents independently selected from halo, 
Ci»6alkyl, Ci-ealkyloxy; or tbiophenyl; 

R u is hydrogen, hydroxy, amino, hydroxyCi^alkyl, Ci^alkyl, Cj-salkyloxy, 
arylCi-6alkyl, aminocarbonyl, aminoCj^alkyl, Ci_6alkylaminoCi.6alkyI or 
di(C i .galkyOaminoC | .galkyl. 

117. The compound of claim 112 wherein: 

r 12 is hydrogen, halo, hydroxy, amino, nitro, Cj^alkyl, Ci^alkyloxy, trifluoromethyl oi 
di(Ci^alkyl)amino; 

R 13 is hydrogen, Ct^alkyl, aryJC^alkenediyl, furanylcarbonyl, naphtalenylcarbonyl, 
-C(0)phenyIR 9 , Ci^alkylaminocarbonyl, aminosulfonyl, arylaminosuifonyl, 
aminosulfonylamino, di(Ci^alkyl)arninosulfonylamino, 
di(Ci r 6alkyl)aminoCi. 6 alkyl, Ci.i 2 alkylsulfonyl, di(Ci-6alkyl)aminosulfonyl or 
pyridinyicarbonyl wherein each R 9 is independently selected from phenyl; phenyl 
substituted with one, two or three substituents independently selected from halo, 
Ci. 6 alkyl, Ci^alkyloxy; or thiophenyl; and 

R M is hydrogen, hydroxy, amino, hydroxyCi^alkyl, Ci^alkyl, Ci^alkyloxy, 
arylCi^alkyl, aminocarbonyl, aminoCi.galkyl, Ci-ealkylaminoCi-galkyl or 
di(C i.6alkyl)aminoCi^alkyl, 

118. The compound of claim 112 wherein: 
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nisOorl; Qis or 
-NHC(0)Ci^alkanediylSH; ! R 12 is hvdroeen or nitro: R 13 is Chalky!, 
arylC 2 ^alkenediyl, furanylcarbonyl, naphtalenylcarbonyl, Ci^alkylaminocarbony 
aminosulfonyi, di(Ci^aIkyl)anunosulfonylaminoCi.6alkyl, 
di(Ci-6alkyI)aroinoCt^alkyl t Ci. 12 alkylsulfonyl, di(Ci^alkyI)aminosulfonyl, 
trihaloCi^alkylsuifonyl, di(ary])Ci^alkylcarbony!,thiophenylC|.6alkylcarbonyl, 
pyridinylcarbonyl or arylCi^alkylcarbonyl; R 14 is hydrogen; when R 13 and R M are 
present on the same carbon atom r 13 & r 14 * together may form a bivalent radical oi 
formula (a-1) wherein R 10 is aryl; or when R 13 & R 14 are present on adjacent cairboi 
atoms R 13 & R 14 together may form a bivalent radical of formula (b-1). 

119. The compound of claim 112 wherein: 



nisi; Qis Z is nitrogen; Ri2 is 

hydrogen; R 13 is naphthalenylcarbonyl, Cui2alkylsulfonyI or 
di(aryl)Ci-ealkylcarbonyl; and R 14 is hydrogen. 

The compound of claim 112 that is selected from one of 




120. 
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0 


°^ 1 






wherein the terminal hydroxamic acid moiety (-C(O)-NH-OH) is replaced with 
FO 

wherein O, R\ R 2 , R 3 , and R 4 are as defined in accordance with claim 1. 

121. A compound according to claim 112 for use in inhibting histone deacetylase. 

122. A compound according to calim 112 for use in treatment of a disease selected from the group 
consisting of a cell proliferative disease, a protozoal disease and a fungal disease. 

123. The compound of claim 122, wherein said treatment is effected by inhibiting histone 
deacetylase. 

124. The compound of calim 122, wherein said cell proliferative disease is a neoplastic cell 
proliferative disease. 

125. The compound of claim 122, wherein said cell proliferative disease is cancer. 

126. The compound of claim 125, wherein said cancer is a solid tumor cancer. 
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127. The compound of claim 125, wherein said cancer is selected from the group consisting of a 
lymphoma, lung cancer, colon cancer, prostrate cancer, stomach cancer, breast cancer and 
leukemia. 

128. A pharmaceutical composition comprising a compound according to claim 112 and a 
pharmaceutjcally acceptable carrier. 

129. The pharmaceutical composition of claim 128 further comprising a nucleic acid level inhibitor of 
histone deacetylase. 

130. The pharmaceutical composition of claim 129, wherein siad nucleic acid level inhibitor is an 
antisense oligonucleotide complementary to a nucleic acid that encodes for a histone 
deacetylase. 

131 The pharmaceutical composition of claim 130, wherein said antisense oligonucleotide is 
selected from the group consisting if SEQ ID No:l, SEQ ID No:2, SEQ ID No:3, SEQ ID No:4, 
SEQ ID No:5, SEQ ID No:6, SEQ ID IMo:7, SEQ ID No:8, SEQ ID No:9, SEQ ID No: 10, SEQ ID 
No:ll, SEQ ID No:12, SEQ ID No:13, SEQ ID No:14, SEQ ID No:15, SEQ ID No:16, and SEQ ID 
No:17. 

132. A method of inhibiting histone deacetylase, the method comprising contacting said histone 
deacetylase with an inhibiting efective amount of a compound according to claim 112. 

133. A method of treating an individual having a disease selected from the group consisting of a cell 
proliferative disease, a protozoal disease and a fungal disease, said method comprising 
administering to said individual a treatment effective amount of the pharmaceutical composition 
of claim 128. 

134. A method of treating an individual having a disease selected from the group consisting of a cell 
proliferative disease, a protozoal disease and a fungal disease, said method comprising 
administering to said individual a treatment effective amount of the pharmaceutical composition 
of claim 129. 

135. The method of claim 133, wherein said cell proliferative disease is a neoplastic cell proliferative 
disease. 

136. The method of claim 133, wherein said cell proliferative disease is cancer. 

137. The method of claim 136, wherein said cancer is a solid tumor cancer. 
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138. The method of claim 137, wherein said cancer is selected from the group consisting of a 
lymphoma, lung cancer, colon cancer, prostrate cancer, stomach cancer, breast cancer and 
leukemia. 

139. The method of claim 134, wherein said cell proliferative disease is a neoplastic cell proliferative 
disease. 

140. The method of claim 134, wherein said cell proliferative disease is cancer. 

141. The method of claim 140, wherein said cancer is a solid tumor cancer. 

142. The method of claim 141, wherein said cancer is selected from the group consisting of a 
lymphoma, lung cancer, colon cancer, prostrate cancer, stomach cancer, breast cancer and 
leukemia. 

143. A compound of the formula: 

R 14 

O 

(CH 2 )^^(CR 13 2 ) t -(V) 

R (6) 

or a pharmaceutical^ acceptable salt thereof, wherein 
<Dis-NH 2 or -OH; 
R 1 is H or as defined in claim 1; 
R 2 , R 3 , and R 4 are as defined in claim 1; 

ii is 0, 1, 2 or 3 and when n is 0 then a direct bond is intended; 
m is O or 1 and when m is 0 then a direct bond is intended; 
t is 0, 1, 2, 3 or 4 and when t is 0 then a direct bond is intended; 

^ / 

Q is nitrogen or ^ CR ^ or CH \ ; 



X is nitrogen or 
Y is nitrogen or 




426 



WO 2005/030705 



PCT/US2004/031591 



R is selected from the group consisting of hydrogen, halogen, -NH 2 , nitro, hydroxy, aryl, 

heterocyclyl, CrCycycloalkyl, heteroaryl, Ci-C r akyl, haloalkyl, Ci-C r alkenyl, Ci-C r alkynyl, 
d-Cracyl, Ci-C r alkyl-aryloxy, Ci-C7-alkyl-arylsulfanyl, Ci-CT-alkyl-arylsulfinyl, Ci-Cr-alkyl- 
arylsulfonyl, Ci-Cr-alkyl-arylaminosulfonyl, Ci-Cr-alkyl-arylamine, Ci-Cralkynyl-C(0)-amine, 
Ci-C7-alkenyl-C(0)-amine, Ci-Cralkynyl-R 9 , d-CValkenyl-R 9 wherein R 9 is hydrogen , hydroxy, 
amino, Ci-C r alkyl or Ci-C r alkoxy; 

r 12 is hydrogen, halo, hydroxy, amino, nitro, d. 6 alkyl, C^alkyloxy, ttifluoromethyl, 
di(C w alkyl)amino, hydroxyamino or naphtalenylsulfonylpjTazinyl; 

-L- is a direct bond or a bivalent radical selected from Ci^alkanediyl, 
Ci-galkanediyloxy, amino, carbonyl or ammocarbohyl; 

each R 13 is independently represents a hydrogen atom and one hydrogen atom can be 
replaced by a substituent selected from aryl; 



r" is hydrogen, hydroxy, amino, hydroxyCi-ealkyl, Cj^alkyl, Ci-ealkyloxy, 
arylCi. 6 alkyl, aminocarbonyl, hydroxycarbonyl, aminoCi^alkyl, 
aminocarbonylCLeallcyl, hydtoxycarbonylC!^!!^!, hydroxyammocarbonyl, 
Ci. 6 alkyloxycarbonyl, Cj^all^laminoC!^^! or di(C w alkyl)aminoCi^alkyl; 

r 15 is hydrogen, C^alkyl, C^cydoalkyl, hydroxyC^alkyl, Ci. 6 alkyloxyCi.6alkyI, 
di(Ci-6alkyl)aminoCi^alkyl or aryl; 




is a radical selected from 




<a-D 
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(a-49) (a-50) ( a ' 5i > 

wherein eacb s is independently 0, 1, 2, 3, 4 or 5; 

each R 6 andR 7 are independently selected from hydrogen; halo; hydroxy; amino; mtro; 
trihaloCi.6allsyl; trihaloCi-galkyloxy; Ci-ealkyl; Ci-6aUcyi substituted with aryl and 
C 3 .iocycloalkyl; Ci-6alkyloxy; Cj^alkyloxyCi-ealkyloxy; Ci^alkylcarbonyl; 
Ci.6alkyloxycarbonyl; C^alkylsiilfonyl; cyanoCi^alkyl; hydroxyCi-salkyl; 
hydroxyCi-galkyloxy; hydroxyCi_6alkylamino; aminoCi-galkyloxy; 
di(Ci. 6 aIkyl)a3ninocarbonyl; di{hydroxyCi^alkyl)anrino; (aryl)(Ci^alkyl)amino; 
di(Ci^alkyl)aimnoCi.6aIkyIoxy^ 

di(C^6al^l)annnoCi.6alkylaniinoCi^aIkyl; arylsulfonyl; aiylsulfonylamino; 

aryloxy; aryloxyCi-galkyl; arylC2^all£enediyl; di(Ci^alkyl)amino; 

di(Ci^alkyl)ammoCi. 6 allcyl^ 

di(Ci^alkyl)aniino(Ci-6a^yl)aniinoCi^allQrl; 

di(Ci^alkyl)ammoCi.6alkyl(Ci-6a]kyl)amino; 

di(Ci-6alkyl)aimnoCi^alkyl(^ 

armnosulfonylaniino(Cx^ltyl)araino; 

ammosulfonylaniino(Ci^al3syi)aiinnoCi^alkyl; 
di(Ci^alkyl)aminosiilfonyIamino(Ci^alkyl)ammo; 

di(Ci.6aUcyl)anrinosuIfon^ cyano; thiophenyl; 

thiophenyl substituted with di(Ci. 6 dkyl)ammoCt^alkyl(Ci^aIkyl)ami 

(M(Ci^all^l)aniinoCi.6^y^ ^ 

hydroxyCwalkylpiperazinylCi.6aIkyl, 

hydroxyCi.6^1oxyCi.6alkylpiperaziny]Ci.6aIkyl, 
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di(Ci^dkyl)aminosulfonylpiperazinylCi.6alkyl, 

Ci. 6 aIkyloxypiperidinyl, C^alkyloxypiperidinylC^alkyl, morpholinylC^alkyl, 
hydroxyCi^alkyl(C^allQd)amiiioCi.6alkyl, or di(hydi»xyCt.6alkyl)aiiiinoCi^arkyl; 
furanyl; furanyl substituted with hydroxyCi. 6 aIkyl; benzofuranyl; irmdazolyl; 
oxazolyl; oxazolyl substituted with aryl and Ci^alkyl; C^alkyltoiazolyl; tetrazolyl; 
pyrrolidinyl; pyrroiyl; pir*ridmylCi.6aUcyloxy; morpholinyl; Ci^alkylmorpholinyl; 
morpholinylCi.6alkyloxy; 
morpholinylC^alkyl; moiphoUnylCi-galkylainino; 
morphoHiiylCi^alkylaminoCt^alkyl; piperazinyl; C^a&yipiper^y 1 * 
Ci-ealtylpiperazinylCi^alty^^ 

naphtalenylsuifonylpiperazinyl; naphtalenylsulfonylpiperidinyl; naphtalenylsulfonyl; 
Ci-ealkylpiperazinylCa^alkyl; Ci^alkylpiperazinylCi^alkylaraino; 
Ci-eall^lpiperazmylCi^alkyiamiuoCt^aUcyl; C^alkylpiperazinylsulfonyi; 

aatoosulfonylpiperaz^ 

aminosulfonylpiperaziiiylCi^alkyl; di(Ci^alkyi>anmiosulfbnylpipeiazinyl; 

&(Ci. 6 ateyl)ammosulfonyl^^^ 

hydtoxyCi-ealkylpiperazinyl^ 

Ci^jalkyloxypiperidlnylCi 

piperidinylaininoCi^aBcylaimnoCi.6alkyl; 

(Ci^aIky1piperidinyl)<by<koxyCi^alkyl)aim 

(Ci^alkylpiperifflnyl)*^ 

hydioxyCi-ealkyloxyCi^alkylpiperaziiiyl; 

hydroxyC^alkyloxyCi-dalkylpiperazinylCt^aJkyl; 

(hya^xyC W alkyl)(Ci^a]kyO^ 

hydroxyCi-ealkylajninoCi^alkyl; diOiydroxyC w all^i)ammoCi^allcyl; 
pyrrolidinylCt-ealkyl; pyrroUdinylCa^alkyloxy; pyrazolyl; thiopyrazolyl; pyrazolyl 
substituted with two substituents selected from Ci-ealkyl or trihaloCi^alkyl; 
pyridinyl; pyridinyl substituted with d-ealkyloxy, aryloxy or aryl; pyrimidinyl; 
tetrahyd^opyrbnidinylpiperazinyl; tetrahydropyrimidinylpiperazinylCi- 6 alkyl; 
quinohnyl; indole; phenyl; phenyl substituted with one, two or three substituents 
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independently selected from halo, amino, nitro, Ci^alkyl, Ci-galkyloxy, 
hydroxyCi.4alkyl, trifluoromethyl, tafluoromethyloxy, hydroxyCi^alkyloxy, 
Ci^alkylsulfonyl, Ci^alkyIoxyCi. 4 alkyloxy, Ci^aDcyloxycarbonyl, 
aminoCi^alkytoxy, 

diCQ^an^OaminoCi^alkyloxy, di(Ci^alkyl)amino, diCCi^alkyDaminocarbony^ 
di(Ci^alkyl)aminoCi^a)3cyl, a(Ci^alkyl)aminoCi.4alkylamiaoCi.4alI^l, 
<n(C w alkyl)animo(Ci^a1^ 
di(Ci^alkyl)aniinoCi.4a]kyl(Ci^ancyl)amino, 

di(Ci.4alky])ammoCi^alkyl(Ci^d^ 
aminosulfonylammo(Ci-4alkyl)amino, 
anunosu!fonylainino(Ci^alky^ 
di(Ci-4al]^l)anunosulfonyIaii^ 

di(Ci^alkyl)aminosulfonylamino(Ci.4all!^t)ammoCi^ky^ cyano, 
piperidinylCi^talkyloxy, pyrrolidinylCi^alkyloxy; aminosulfonylpiperazinyl, 
anrinosuffonylpiperazmylCi^ai^ 
di(Ci4alkyl)aminosulfony^ 

hydK)xyCi_4alkjdpiperazinylCiwja]^,Ci^all^loxypiperidmyl, 
Cj^kyloxypiperid1nylCi.4a!kyl,hyd^ 
hydroxyCi^aD^loxyCi-4attylpiperazmylCi-4an^l, 
(hydroxyCi^a!kyl)(Ciwialkyl)am 

<fiGiydroxyCi^dkyl)amino, di(hydi»xyCi^all!^l)aminoCi^aIkyl, furanyl, furanyl 
substituted with -CH=CH-CH=CH-, pyrrolidinylCiwifllkyl, pyirolidinylCi^allgrloxy, 
morpholinyl, morpholinylC^alkyloxy, motpholinyICi-4alkyl, 
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moipholinylCi^alkylanMno, moipholmylC^alkylaininoCMajlgrl, piperazinyl, 

Ci^aDcylpiperazinyl, Ci^alkylpiperazinylCi^alkyloxy, piperazinylCi^alkyl, 

C^alkylpiperazinyl^alkyl, ^ 
CwalkylpiperazinylCi_ 4 a^ 

tefc^y&opyrinn^ylpiperaz^^ 
piperidinylaminoCt^aJkylarainoCj^aikyl, 
(Ci^alkylpiperidinyI)(hydioxyQ^ 
(Ci^alkyipipericlinylXhydrox^ 

pyridinylCi^alkyloxy, hydroxyC M an{ylamiiio, hydroxyCi^alkylaminoCMallcyl, 
di(Ci^lkyl)aminoCi^alkylamino, aminothiadiazolyl, 
aminosuIfbnylpiperazinylCiwialkyloxy, or miophenylCi^alkylamino; 
each R and R can be placed on the nitrogen in replacement of the hydrogen; 

aryl in the above is phenyl, or phenyl substituted with one or more substituents each 
independently selected from halo, Cnjalkyl, Ci^aflcyloxy, trifmorcraiethyl, cyano or 
hydroxycarbonyl. 

144. The compound of claim 143 wherein: 

n is 1; 

m is O or 1; 



is a radical selected from (a-1), (a-20), (a-25), (a-27), (a-28), (a-29), (a-41) 
or<a-42); 

each s is independently 0, 1, 2 or 3; 

each R 6 is independently selected from hydrogen, halo, Chalky! or Ci^alkyloxy. 



t is 0,1 or 2; ^ 





R 12 is hydrogen or Ci^alkyl; 



-L-is a direct bond; 
R 14 is hydrogen; 
R 15 is hydrogen; 




145. 



The compound of claim 143 wherein: 
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R 5 is hydrogen, d^alkyl, C 3 -iocycloalkyl, hydroxyCi^alkyl, Ci-ealkyloxyCi^alkyl 
or di(Ci.6alkyl)aminoCi^alkyl; 

© is a radical selected from (a-1), (a-2), (a-3), (a-4), (a-5), (a-o), (a-7), (a-8), 
(a-9), (a-10), (a-11), <a-12), <a-13), (a-14), (a-15), (a-16), (a-17), (a-18), (a-19), 
(a-20), (a-21), (a-22), (a-23), <a-24), (a-25), (a-26), (a-27), (a-28), (a-29), (a-30), 
(a-31), (a-32), (a~33), (a-34), (a-35), (a-36), (a-37), (a-38), (a-39), (a-40), (a-41), 
(a-42) (a-43) or<a-44); 
each R 6 and R 7 are independentty selected from hydrogen; halo; hydroxy; amino; 
nitro; trihaloC 1 . 6 alkyl; trihaloCi-galkyloxy; Ci. 6 alkyl; C^alkyloxy; 
Ci^alkyloxyCi^alkyloxy; Ci^alkylcarbonyl; C^ealkylsulfonyl; cyanoCv^alkyl; 
hydroxyCi^alkyl; hydroxyCi^alkyloxy; hydroxyCi. 6 alkylammo; 
aminoCi^alkyloxy; ^(Ci-ealfcy^aminocarbonyl; di(hydroxyCi^alkyi)amino; 

aTylCi^aIkyl)amino; di(C 1 , 6 alM)am moC i-6 all ^ lox yi 
di{Ci^alkyl)arninoCi.6aIkylainino; arylsulfonyl; arylsulfonylamino; aryloxy; 
aryIC 2 ^alkenediyl; di(Ci.6alkyl)amino; di(Ci^allQrl)aminoCi^alkyl; 

d1(C^ 6 alkyl)an^inoC^6aIkyl(Cl^alkyl)an^inoC^. 6 allcyl; cyano; thiophenyl; 
thiophenyl substituted wife di(Ci^aUeyl)ammoei.6alky^ 
di(Ci^alkyl)aminoCx-6alkyl, Ci.<>alkylpiperazmylCi.6aIkyl or 
dl(hydmxyCi^alkyl)ammoCi.$alkyl; furanyl; imidazolyl; C^galkyltriazolyl; 
tetrazolyl; pyrroHdinyl; piperidinylCi^alkyloxy; morpholinyl; 
Ci.6alkylmorphoIinyl;morpholinylCi.6alkyloxy; 

morpholinylCi_6alkyl; Ci. 6 alkylpiperazinyl; Ci^alkylpiperazinylCi-ealkyloxy; 
Ci^aUjylpiperaanylCi.6alkyl; Ci_6alkylpiperazinylsulfonyl; , 
aminosnlfonylpiperazmylCi^alkyloxy;ammosi^ 

aminosulfonyIpiperazinylCi-6^^ 
di(Ci-6aikyl)aininostiIfo^ 

hydroxyCi^alkyIpiperazinylCi.6alkyl; Ci-ealkyloxypipetidinyl; 

Ci.6alkyloxypiperidmylCi-6alkyl^ 

hydh:oxyCi.6all^loxyCi^a]kylpiperazjnylC I .(salkyl; 

(hydroxyC^alkylXCi-ealkyOa^ 
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pyrroliduiylCi-galkyloxy; pyrazolyl; thiopyrazolyl; pyrazolyl substituted with two 
substituents selected from C t -6alkyl or trihaloCi_<saIkyi; pyridinyl; pyridinyl 
substituted with Ci-salkyloxy or aryl; pyrimidinyl; quinolmyl; indole; phenyl; 
phenyl substituted with one, two or three substituents independently selected from 
halo, amino, Ci^alkyl, Ci^alkyloxy, hydroxyCi^alkyi, trifluoromethyl, 
trifluoromethyloxy, hydroxyCi^alkyloxy, Ci^allcyloxyCi^lkyloxy, 
aminoCMalkyloxy, dl{Ci^alkyl)ajmnoCi.4aBsyloxy, di(Ci^alkyl)amino, 
d^(Ci^alkyl)aminoCi^alkyl, 

di(Ci.4alkyi)amtaoC w alkyi^^^ piperidinylCi^alkyloxy, 

pym>KdinylCi.4aIkyloxy,ammosulfonylpiperazinyl, 

annnosmfonylpiperadnylCi^al^ 

mCQ^alkyUantinosulfony^ 

hydroxyCi^alkylpiperamylCi^^ 

Ci^alkyloxypiperidinylCi.^^ 

hydroxyCi.4aB^IoxyCi^alkylpiperazinylCi^alkyl, 

(hya*oxyCi^aIkyl)(Ci^alkyl)^^ 

pyrrolidinylCi-4alkyloxy t morphoIinylCi^alkyloxy, morpholinylCi^alkyl, 
Ci^alkylpiperazinyl,Ci-4all^lpipera2;mylCi^alkyIoxy, 

Ci-4alkylpiperazinyICi.4aIkyl, 
hydroxyCi-4alkylandno,di(hydroxyCi^aIkyl)ainino t 
di(Ci^ailcyl)ammoCi.4alkylamino, aminotiiiadiazolyl, 
aminosulfonylpiperazinylCualkyloxy, or tmophenylCi^alkylatnino. , 

146. The compound of claim 143 wherein: 
t = 0; 
m = 0; 
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R 12 is hydrogen, halo, hydroxy, ammo, nitro, d^alkyl, Ci^alkyioxy, trifluoromethyl 
or di(CMaIkyl)amino; 

-Lr is a direct bond or a bivalent radical selected from Ci^alkanediyl, 

Ct^alkanediyioxy, amino or carbonyl; 
R 14 is hydrogen, hydroxy, amino, hydroxyCi^aHcyl, C^aHcyl, Ci_6allcyloxy, 

arylCi^alkyl, aminocarbonyl, aminoCi^alkyl, Ci^alkylaminoCi-calkyl or 

<fi(Ci.6alkyl)ammoCi^alkyl; 
R 15 is hydrogen; 



• ^ is a radical selected from (a-1), (a-3), (a-4), (a-5), (a-6), (a-7), (a-8), (a-9), 
(a-10), (a-11), (a-12), (a-13), (a-14), (a-15), (a-16), <a-17), (a-18), (a-19), (a-20), 
(a-21), (a-22), (a-23), (a-24), (a-25), (a-26), (a-28), (a-2S>), (a-30), (a-31), (a-32), 
(a-33), (a-34), <a-35), (a-36), (a-37), <a-38), (a-39), (a-40), (a-41), (a-42), (a-44), 
(a-45), (a-46), (a-47), (a-48) or (a-51); 
each s is independently 0, 1 , 2, 3 or 4; 

. R 6 is hydrogen; halo; hydroxy; amino; nitro; trihaloCi-galkyl; trihaloCi-galkyloxy; 
Chalky!; Ci. 6 alkyloxy; Ci-ealxylcarbonyl; Ci^alkyloxycarbonyl; 
C 3 _ 6 alkylsulrbnyi; hydroxyCi^alkyl; aryloxy; diCCx^alkyOamino; cyano; 
thiophenyl; furanyl; furanyl substitated with hydroxyCi.6aIkyl; benzofuranyl; 
imidazolyl; oxazolyl; oxazolyl substituted with aryl and Ci^alkyl; 
Ci. 6 alkyltriazolyl; tetrazolyl; pyrrolidinyl; pyrrolyl; morpholinyl; 
Ci^alkylmorpholinyl; piperazinyl; C^alkylpiperazinyl; 
hydroxyCi^alkylpiperazinyl; Ci. 6 alkyloxypiperidinyl; pyrazoly; pyrazolyl 
substituted with one or two substituents selected from Ci-galkyl or trihaloCi-eallcyl; 
pyridmyl; pyridinyl substituted with Ci-^lkyloxy, aryloxy or aryl; pyrimidinyl; 
quinolinyl; indole; phenyl; or phenyl substituted with one or two substituents 
independently selected from halo, Ci^alkyl, Ci.6alkyloxy or trifluoromeihyl; 
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R 7 is hydrogen; halo; hydroxy, amino; nitro; trihaloCi-salkyl; tiMoCi.6alkyIoxy; 
Ci-calkyl; Ci-eaHeyloxy; Ci^alkylcarbonyl; Q^alkyloxycarbonyl; Ci„ 
6 aDcylsulfonyl; hydroxyCi.$alkyl; aryloxy; cu(Ci.6aflqd)amino; cyano; pyridinyl; 
phenyl; or phenyl substituted with one or two substituents independently selected 
from halo, Ci^alkyl, Ci^alkyloxy or trifluororaethyL 

147. The compound of claim 143 wherein: 

nis l;mis0or 1; tisO, 1 or2; Qis 
R 12 is hydrogen; -L- is a direct bond; 
R u and R 15 are H; 

® is a radical selected from (a-1), (a-20), (a-27), (a-28), (a-29), 
(a-41) or (a-42); each s is independently 0, 1 or 2; and each R 6 is independently 



148. 



-CR 



.or 



-CK. 



selected from hydrogen, halo, C^eallcyl or Ci_6alkyloxy. 
The compound of claim 143 that is selected from one of 




HX3-L 



HN-OH 










nco 
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H 





H 




HO" 



wherein the terminal hydroxamic acid moiety (-C(0>-NH-OH) is replaced with 
R 1 





wherein <D, R 1 , R 2 , R 3 , and R 4 are as defined in accordance with claiml. 

149. The compound of claim 143 wherein R 1 , R 2 , R 3 , and R 4 are all H. 

150. A compound according to claim 143 for use in inhibting histone deacetylase. 

151. A compound according to calim 143 for use in treatment of a disease selected from the group 
consisting of a cell proliferative disease, a protozoal disease and a fungal disease. 
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152. The compound of claim 151 , wherein said treatment is effected by inhibiting histone 
deacetylase. 

153. The compound of calim 151, wherein said cell proliferative disease is a neoplastic cell 
proliferative disease. 

154. The compound of claim 151, wherein said cell proliferative disease is cancer. 

155. The compound of claim 154, wherein said cancer is a solid tumor cancer. 

156. The compound of claim 154, wherein said cancer is selected from the group consisting of a 
lymphoma, lung cancer, colon cancer, prostrate cancer, stomach cancer, breast cancer and 
leukemia. 

157. A pharmaceutical composition comprising a compound according to claim 143 and a 
pharmaceutical^ acceptable carrier. 

158. The pharmaceutical composition of claim 157 further comprising a nucleic acid level inhibitor of 
histone deacetylase. 

159. The pharmaceutical composition of claim 158, wherein siad nucleic acid level inhibitor is an 
antisense oligonucleotide complementary to a nucleic acid that encodes for a histone 
deacetylase. 

160. The pharmaceutical composition of claim 159, wherein said antisense oligonucleotide is 
selected from the group consisting if SEQ ID No:l, SEQ ID No:2, SEQ ID No:3, SEQ ID No:4, 
SEQ ID No:5, SEQ ID No:6, SEQ ID No:7, SEQ ID No:8, SEQ ID No:9, SEQ ID No:10, SEQ ID 
No:ll, SEQ ID No:12, SEQ ID No:13, SEQ ID IMo:14, SEQ ID No:15, SEQ ID No:16, and SEQ ID 
No:17. 

161. A method of inhibiting histone deacetylase, the method comprising contacting said histone 
deacetylase with an inhibiting efective amount of a compound according to claim 143. 

162. A method of treating an individual having a disease selected from the group consisting of a cell 
proliferative disease, a protozoal disease and a fungal disease, said method comprising 
administering to said individual a treatment effective amount of the pharmaceutical composition 
of claim 157 

163. A method of treating an individual having a disease selected from the group consisting of a cell 
proliferative disease, a protozoal disease and a fungal disease^ said method comprising 
administering to said individual a treatment effective amount of the pharmaceutical composition 
of claim 158. 
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164. The method of claim 162, wherein said cell proliferative disease is a neoplastic cell proliferative 
disease. 

165. The method of claim 162, wherein said cell proliferative disease is cancer. 

166. The method of claim 165, wherein said cancer is a solid tumor cancer. 

167. The method of claim 166, wherein said cancer is selected from the group consisting of a 
lymphoma, lung cancer, colon cancer, prostrate cancer, stomach cancer, breast cancer and 
leukemia. 

168. The method of claim 163, wherein said cell proliferative disease is a neoplastic cell proliferative 
disease. 

169. The method of claim 163, wherein said cell proliferative disease is cancer. 

170. The method of claim 169, wherein said cancer is a solid tumor cancer. 

171. The method of claim 170, wherein said cancer is selected from the group consisting of a 
lymphoma, lung cancer, colon cancer, prostrate cancer, stomach cancer, breast cancer and 
leukemia. 

1 72. A compound of the formula: 




"2Ai s- — * 
Z-(CR 13 2 ) t -( A 




or a pharmaceutical^ acceptable salt thereof, wherein 
<Dis-NH 2 or-OH; 
R 1 is H or as defined in claim 1; 
R 2 , R 3 , and R 4 are as defined in claim 1; 
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,n is 0, 1, 2 or 3 and when n is 0 then a direct bond is intended; 
t is 0, 1, 2» 3 or 4 and when t is 0 then a direct bond is intended; 




Q is nitrogen or 



X is nitrogen or ^ T 
Y ds nitrogen or ~~ ; 



Z is nitrogen or 



car 



R is selected from the group consisting of hydrogen, halogen, -NH 2 , nitro, hydroxy, aryl, 

heterocyclyl, Ca-Cs-cycloalkyl, heteroaryl, Ci-Crakyl, haloalkyl. Ci-Cralkenyl, Ci-C r alkynyl, 
Ci-Cracyl, Ci-C r alkyl-aryloxy, C i-C 7-alkyl-arylsulf anyl , Ci-Cy-alkyl-arylsulfinyl, Ci-Cr-alkyl- 
arylsulfonyl, d-Cr-alkyl-arylaminosulfonyl, Ci-Cr-alkyl-arylamine, C x -C r alkynyl-C(0)-amine, 
Ci-C r alkenyl-C(0)-amine, d-Cralkynyl-R 9 , Ci-C r alkenyl-R 9 wherein R 9 is hydrogen , hydroxy, 
amino, Ci-C r alkyl or Ci-C r alkoxy; 
R 12 is hydrogen, halo, hydroxy, amino, nitro, d^alkyl, Ci-salkyloxy, trffiuoromethyi, 

dirCi^alkyl)anraio, hydroxyamino orn«phtalenylsulfonylpyrazinyl; 
-L- is a direct bond or a bivalent radical selected from Ci^alkanediyl, 
Ci^alkyloxy, amino* carbonyl or aminocarbonyl; 

each R 13 independently represents a hydrogen atom and one hydrogen atom can be 
replaced by a substituent selected from aryl; 

R 14 is hydrogen, hydroxy, amino, hydroxyCi-6alkyl ? Ci^aJkyl, Ci. 6 alkyloxy, 
arylCi.6allcyl, aminocarbonyl, hydroxycarbonyl, arninoCi.6alkyl, 
aminocarbonylCi^jaBcyl, hydWycarbonylCi- 6 alkyl, hydroxyaminocarbonyl, 
Ci^alkyloxycarbonyl, CwalkylaminoCi.<jalkyl or di(C M alkyl)aminoCi.6aIkyl; 
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(*49) (a-50) 



wherein each s is independently 0, 1, 2, 3, 4 or 5; 

each R 5 and R 6 are independently selected from hydrogen; halo; hydroxy; amino; nitro; 
" trihaloCLealkyl; trihaloC^alkyloxy; C^alkyl; Cj-ealkyl substituted with aryl and 

A. 10 cycloalkyl; Ci. 6 al3eyloxy; Ci^alkyIoxyC v6 alkyloxy; Ci. 6 alkylcarbonyl; ■ 

Ci-galkyloxycarbonyl; Ci-ealkylsulfonyl; cyanoCi^alkyl; faydroxyCi^alkyl; 

hydroxyCj-ealkyloxy; hyd^xyCi^alkylamino; amin6Ci. 6 alkyloxy; 

di(Ct.6alkyl)aminocarbonyl; diChydroxyC^alkyDamino; (aryl)(C 1 -6al^l)amino; 

<M(Ci. 6 alkyl)ariiiiioCi^aIkyloxy; diCC^alkyOaminoCi-ealkylamino; 

di(C!^yl)ainmoCi-<^ 

aryioxy; aryloxyCi-dalfcyi; aiylC2.6aIkenealyl;di(Ci:6a!kyl)arnino; 

^CCa-^ky^aminoCi^alkyl; di(Ci^alkyl)an^o(Ci^alkyl)aniino; 

ol(Ci^akyi}ainmo(Ci^al]^I)aminoCi^alkyl; 

(fi(Ci.6aikyl)ammoCi.6alkyl(Ci^alkyl)amino; 

ol(Ci.^yl)attTinoCi^alkyKCi.6aikyl)ainino^^ 

aminosoifohylaniino(Ci.6a]kyl)ainino; 

ann*osutfonylainino(C^ 
di(Ci^alkyl)ammosulfonylaniino(Ci^alkyl)amino; 
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di(Ci_ 6 alkyl)aiianosutfonyIa^^ cyano; thiophenyi; 

thiophenyi. substituted with di(Cl^alkyl)aminoGl.6alkJi(Cl-6alkyl)a^linoCl^dkyl, , 
^(Ci^kyl^aminoCj^alkyl, C 1 ^alkylpiperaziiiylCi.6aIkyl, 
hydroxyCi-fiaikylpiperazinylCi^alkyl, 
hytiroxyCi^kyloxyCi.6a&ylpiperaz^ 
di(Ci^j^yl)aminosulfonyIpiperazinyICi.6alkyI, 

Ci-^alkyloxypiperidinyl, Ci^alJ^lqxypipeiidiiiylCi.eaBsyl* morpholinylCiisalkyl, . 
hydroxyCi.6alkyl(Ci^alI^l)aminoCi^alkyl, or di(hya^oxyCi r6 alkyl)amiiioCi.6alkyl; 
furanyl; furanyl substituted with hydroxyCj_6alkyl; benzofuranyl; imidazolyl; ■ . 
oxazolyl; oxazolyl substituted with aryl and Cj^alkyl; Ci^alkyltriazolyl; tetrazolyl; 
pynoHdinyl; pyirolyl; piperidinylCi^alkyloxy; morpholinyl; Ci^alkylmorpholinyl; 
morpholinylCi.6alkyloxy; 

morpholinylCi_6alkyl; morpholinylCi^alkylamino; 
morpholinylCi.6alkylaminoCi^alkyl; piperazinyl; Ci-ealkylpiperazinyl; 

Ci.<sall^lpiperazinylCi.6aIkyloxy; piperazinylCi-galkyl ; 

naphtalenylsalfonylinperazinyl; naphtalenylsulfonylpiperidinyl; naphtalenylsulfooyl; 

Ci^alkylpiperazinylCi-ualkyl; Ci^alkylpipewzmylCi^alkylamino; 

Cj^alkyIpiperazinylCi-6alkylamiiioCi.6al^ Ci^alkylpiperazinylsulfonyl; 

aniinosulfonyIpiperazatiyICi-6alkyloxy; aminosulfonylpiperazinyl; 

aminosulfonylpiperazjnylCi-salkyl; di(Ci^alkyl)aminosulfony!piper£izinyl; 

di(ei_ 6 alkyl)aininosuH^^^^ hydroxyCi-ealkylpiperazinyl; 

hydroxyCi.6aIkylpiperazinylCi.6aIky];Ci.6alkyloxypiperi 

Ci^alkyloxypiperidinylCi-eal^ 

piperi6^nylanuiioCi.6a]kylaminoC].6alkyl; 

(Ci 6altylpiperidmyl)(hyd^ 

(Ci^alkylpiperidlnyOChydroxyCilaa^ 

hycfcoxyCi-eaj^loxyCi-ealkylpiperazinyl; 

hydroxyCi.6alkyloxyCi.6alkylpiperazinylCi:6alkyI; 

(hy<!rox3^i.6alkyl)(Ci.6al]^l)ainino;(hydroxyCi. 
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hydroxyCi^alkylammoCi^ga^ 

pyirolidmylC^alkyl; pyirolidinylC 1 . 6 alkyl6xy; pyrazolyl; thiopyrazolyl; pyrazolyl. 
substituted with two substituents selected from Ci^afl^yl or trihalo'Ci^dkyl; 
pyridinyii pyridmyl substituted with C 1 . 6 alkyloxy, aryloxy or aryl; pyrimidinyl; 
tetrahydropyrinudiuylpipeiaainyl; teti^ydK>pyriimdmylpiperazmylCi^alkyl; 
quinolinyl; indole; phenyl; phenyl substituted with one, two or three substituents 
independently selected from halo, amino, nitro, Ci-ealkyi, Ci^alkyloxy, 
hydroxyCi^alkyl, trirluoromethyl, trffluoromethyloxy,hydroxyCiJtalkyloxy t 
Ci-4alkylsulfonyi, CUalkyloxyCi^allcyloxy, Ci.4aikyloxycarbonyl, 
ammoCi_4alkylbxy, di(^ 

di(Ci^alkyl)aminDcarbonyl, c!i(Ci^alkyl)aminbCi^alkyl, 
di(Ci^a^l)aimncCi4a3I^laininoCi^a!lsyl, 

di(Ci^alkyl)a^o(Ci^all^)amino, dKCi^alkyOammoCCi^allQr^ammbC^alkyl, . 

di(Ci^ancyl)aminoCiJ,ialkyl(Ci^alkyl)amino, 

di(C 1 ^alkyl)ammoCi.4al^l(Ci^alkyl)aminoCi^alI^l, 

* . i 

amJnosulfonylanTflno(Ci4ancyl)amino, 
aminosulfonylamino(Ci.4aIkyl)aminoCi^alkyl, 
di(Ci^alky])aiijinosulfonylamino(Ci^alkyl)amm 
dKCi^al]syl)annriosuIfonyto 

piperidinyieiw»alkyloxy t pycrolidinylCi^alkyloxy, ammosulfonylpiperaziiiyl, 

ammosiilfonylpiperazmylCi^alkyl^^^ 

0XC w aBcyl)ammosi^onylpipera^ 

hydtexyC^alkylpiperazinylCi^alkyl, Ci^alkyloxypiperidinyl, 
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Ci^alfyloxypiperidmy^ 

hydroxyC^alkyloxyC^alkylpipei^dnylCi^alkyl, 

(hydroxyC w alkyl)(C M a^ 

dd(hydroxyCi^alkyl)amino, di(hydroxyCi. 4 alkyl)aminoC w a3kyl, furanyl, fiiranyl 
substituted with -CH=CH-CH=CH-, pyrrolidiny]Ci- 4 alkyl, pyrrohdinylCi^alkyloxy, 
morpholinyl, morpholinylCMalkyloxy, morphohnylCi^alkyl, 
morpholinylCi^aIkylamino» morpholinylC^alkyiaminpCi^alkyl, piperazinyl, 
Ci^alkylpiperazinyl, Ci^all^lpipeiazniylCi^alkyloxy, piperazinylCi^alkyl, 
Ci,4alkylpiperazinylC M alkyI, CiwtalkylpiperazjiiylCi^alkylainino, 
Ci^alkylpiperaziiiylCiwtaUcylaininoC^alicyl, tettahydiopyrimidinylpiperaziiiyl t 
tetrahydiopyjriinid^nylpipe^ 

pip^dinylainhioCi4alkylaminoCi^alkyl, . . 

(Ci-4alkylpiperidmy9^ 
. (Ci^afiylpiperiaSn^ 
.pyridinylCi.4aIkyloxy, . 

.hydroxyCi^all^lammo, • 
di(Ci^a^l)aminoCi-^kyianiino, aminothiadiazoryl, 
a^nosulfonylpjpera2anylGi^alkyi6xy, or thiophenylCi^alkylaiiiino; 

each R 5 and R 6 can be placed on the nitrogen in replacement of the hydrogen; 

arylin the above is phenyl, or phenyl substituted with one or more substituents each 
independently selected fiom halo, CUaSkyh Ci^alkyloxy, trifluoromethyl, cyanp or 
hydroxycarbonyl. . ... 

173. The compound of claim 172 wherein each of R 2 , R 3 , and R 4 corresponds to R 12 , R 13 , 

and R u , respectively, in claim 172 wherein: 

nis 1 or 2; 
tisO, 1,2 or 4; 
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R 2 is hydrogen or mtro; 

-L- is a direct bond or a bivalent radical selected from Ci-6alkanediyl; 

R 4 is hydrogen; • . / 

is a radical selected from (a-l),(a-2), (a-3), (a-5), (a-6), (a-1 1), (a-1 8), 
(a-20),(a-21),(a-32),(a-33),(a^47)or(a-51); • 
each s is independently 0, 1, 2, or 4; 

each R 5 and R 6 are independently selected from hydrogen; halo; trihaloCi-ealfcyl; 
Ci-ealkyl; Ci^alkyl substituted with aryl and C3-iocycl6alkyl; Ci-ealkyloxy; 
Ci.salkylcarbonyl; benzoturanyl; naphtaleaylsulfonyl; pyridinyl substituted with 
aryloxy; phenyl; or phenyl substituted with one substituent independently selected 
from hydroxyCi-4al]cyl or morpholinylCi^allfyl. 

174. The compound of claim 170 wherein each of R 2 , R 3 , and R 4 corresponds to R 12 , R 13 , and 
R u , respectively, in claim 172 wherein: 
nisi; 

1 1 is 0, lor 2; 



Qis — CR CH. 



/ 

Cf- 

. or 

i X is nitrogen-, 
Y is nitrogen; 

iR 2 is hydrogen; 

i -L- is a direct bond; . 

each R 3 independently represents a hydrogen atom; 

R 4 is hyduogen; 

, ® is aradical selected from (a-6), (a-11), (a-20), (a-47) or (a-51); 
each s is independently 0, 1, or 4; 
each R 5 and R 6 are independently selected from hydrogen; CmjaHcyl; d.ealkyloxy; 
. napbtderiylsulfonyl; or phenyl substituted with hydroxyCi^alkyl or 
, morpholinylCi^allcyl. 

175. The compound of claim 172 wherein L is a direct bond. 
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176. The compound of claim 172 wherein each of R 2 , R 3 , and R 4 corresponds to R 12 , R 13 , 

and R 14 , respectively, in claim 172 wherein : 
t is 1 , 2, 3, or 4; 

R 2 is hydrogen, halo, hydroxy, amino, nitro, C^alkyl, Ci^alkyloxy, trifluoromethyl 
. or di(Ci^alfcyI)amino; 

-L- is a direct bond or a bivalent radical selected from Ci.<jalkanediyl, 

Ci-ealkanediyioxy, amino or carbbnyl; 
R 4 is hydrogen,hydroxy, amino, hydioxyCi.<salkyl, Ci^alkjrl, CiJgalkyloxy, 

arylC|lea5kyl» aminocarbonyl, aminoCi^aikyl, Ci-galkylaminoC^alkyl or . 

^(Ci^llcyl)ammoCi.6al]cyl; . . . 

~~C5) is a radical selectedfrom (a-1), (a-3), (a-4), (a-5), (a-6), (a-7), {a-8), (a-9), 
(a-10), (a-HX (a-12), (a-13), (a-14), (a-15)* (a-16), (a-17), (a-18), (a-19), (a-20), 
(a-21),<a-22),(a-23),(a~24M 

(a-33), (a-34), (a-35), <a-36>; (a-37), (a-38), (a-39), (a-40), (a-41), (a-42), (a-44), 
(a-45), (a-46), (a-47),.(a-48) and (a-51); 
each s is independently 0, 1, 2, 3 or 4; 

R 5 is hydrogen; halo; hydroxy; amino; nitro; trihaloCi^alkyl; irlhaloCi^aBkyloxy; 

Ci.6£dkyl; Ci_6alkyloxy; Cj.6aikylcarbonyl; Ci.6alkyloxycarbonyl; 

C^galkylsnlfonyl; hydroxyCi.6alkyl; aryloxy; di(Ci-6alkyl)amino; cyano; . 

fhiophenyl; furanyi; furanyl substituted with hydroxyCi^satkyl; benzofuranyl; 

jmidazolyl; oxaeolyl; oxazolyl substituted with aryl and Ci.galkyl; • • 

Ci-galkyltdazolyl; tetrazolyl; pyrrolidinyl; pyrrolyl; morpholinyl; 

Ci-galkylmorpholinyl; piperazinyl; 
. Ci-galkylpiperazmyl; hydroxyCj,6alkylpiperazinyl; \ . 

Ci.6alkyloxypiperidinyl; pyrazoly; pyrazolyl substituted with one or two . .' .. 

substituents selected firom C\^Skyl or trihaloC^alkyl; pyridinyl; pyridinyl 
. substituted with Ci-galkyloxy, aryloxy or aryl; pyrinudiriyl; quinolinyl; indole; 

phenyl; or phenyl substituted with one or two substituents independently selected 

from halo, Ci^alkyl, Ci-eailcyloxy or tdfluoromethyl; 
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R 6 is hydrogen; halo; hydroxy; amino; nitro; trihaloCi^alkyl; trihaloCi-ealkyloxy; 
Ci. 6 alkyl; C^alkyloxyj Ci.6aIkyIcarbonyl; Ci.galkyloxycarbonyl; 

Ci. 6 alky]solfonyl; hydroxyCi^alkyl; aryloxy; di(Ci_ 6 alkyl)ainino; cyano; pyridinyl; 
phenyl; or phenyl substituted with one or two substituents independently selected 
from halo, Ci-galkyl, Ci-ealkyloxy or trifluoromethyl. 



177. 



The compound of claim 172 that is selected from one of 






^*-0* 






Vf 
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wherein the terminal hydroxamic acid moiety (-C(O)-NH-OH) is replaced with 




wherein <D, R 1 , R 2 , R 3 , and R 4 are as defined in accordance with claim 1. 

178. The compound of claim 172 wherein R 1 , R 2 , R 3 , and R 4 are all H. 

179. A compound according to claim 172 for use in inhibting histone deacetylase. 

180. A compound according to calim 172 for use in treatment of a disease selected from the 
group consisting of a cell proliferative disease, a protozoal disease and a fungal disease. 

181. The compound of claim 180, wherein said treatment is effected by inhibiting histone 
deacetylase. 

182. The compound of calim 180, wherein said cell proliferative disease is a neoplastic cell 
proliferative disease. 

183. The compound of claim 180, wherein said cell proliferative disease is cancer. 

184. The compound of claim 183, wherein said cancer is a solid tumor cancer. 
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185. The compound of claim 183, wherein said cancer is selected from the group consisting of a 
lymphoma, lung cancer, colon cancer, prostrate cancer, stomach cancer, breast cancer and 
leukemia. 

186. A pharmaceutical composition comprising a compound according to claim 172 and a 
pharmaceutical^ acceptable carrier. 

187. The pharmaceutical composition of claim 186 further comprising a nucleic acid level inhibitor 
of histone deacetylase. 

188. The pharmaceutical composition of claim 187, wherein siad nucleic acid level inhibitor is an 
antisense oligonucleotide complementary to a nucleic acid that encodes for a histone deacetylase. 

189. The pharmaceutical composition of claim 188, wherein said antisense oligonucleotide is 
selected from the group consisting if SEQ ID No:l, SEQ ID No:2, SEQ ID No:3, SEQ ID IMo:4, SEQ ID 
No:5, SEQ ID No:6, SEQ ID No:7, SEQ ID No:8, SEQ ID No:9, SEQ ID No:10, SEQ ID No:ll, SEQ ID 
No: 12, SEQ ID No: 13, SEQ ID No: 14, SEQ ID No: 15, SEQ ID No: 16, and SEQ ID No: 17. 

190. A method of inhibiting histone deacetylase, the method comprising contacting said histone 
deacetylase with an inhibiting efective amount of a compound according to claim 172. 

191 . A method of treating an individual having a disease selected from the group consisting of a 
cell proliferative disease, a protozoal disease and a fungal disease, said method comprising 
administering to said individual a treatment effective amount of the pharmaceutical composition of 
claim 186. 

192. A method of treating an individual having a disease selected from the group consisting of a 
cell proliferative disease, a protozoal disease and a fungal disease, said method comprising 
administering to said individual a treatment effective amount of the pharmaceutical composition of 
claim 187. 

193. The method of claim 191, wherein said cell proliferative disease is a neoplastic cell 
proliferative disease. 

194. The method of claim 191, wherein said cell proliferative disease is cancer. 

195. The method of claim 194, wherein said cancer is a solid tumor cancer. 

196. The method of claim 195, wherein said cancer is selected from the group consisting of a 
lymphoma, lung cancer, colon cancer, prostrate cancer, stomach cancer, breast cancer and 
leukemia. 
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197. The method of claim 192, wherein said cell proliferative disease is a neoplastic cell 
proliferative disease. 

198. The method of claim 192, wherein said cell proliferative disease is cancer. 

199. The method of claim 198, wherein said cancer is a solid tumor cancer. 

200. The method of claim 199, wherein said cancer is selected from the group consisting of a 
lymphoma, lung cancer, colon cancer, prostrate cancer, stomach cancer, breast cancer and 
leukemia. 

201 . A compound of the formula: 

R 2 \ O R 14 

r3 W^K > y-U Z-C(R 13 ) 2 ) f N-S-(A) 

° R 12 
or a pharmaceutically acceptable salt thereof, wherein 

4> is -NH 2 or -OH; 

R 1 is H or as defined in claim 1; 

R 2 , R 3 , and R 4 are as defined in claim 1; 

n is 0, 1, 2 or 3 and when n is 0 then a direct bond is intended; 
t is 0, 1, 2, 3 or 4 and when t is 0 then a direct bond is intended; 

Q is nitrogen or , — CR C ,or CH \ ; 



X is nitrogen or 
Y is nitrogen or ^ ; 

Z is nitrogen or ; 

R is selected from the group consisting of hydrogen, halogen, -NH 2 , nitro, hydroxy, aryl, heterocyclyl, 
CyCycydoalkyl, heteroaryl, Ci-Crakyl, haloalkyl, Ci-C r alkenyl, d-CT-alkynyl, Ci-C r acyl, Cx-C r 
alkyl-aryloxy, Ci-Cy-alkyl-arylsulfanyl, Ci-Cr-alkyl-arylsulfinyl, Ci-Cy-alkyl-arylsulfonyl, Ci-CT-alkyl- 
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arylaminosulfonyl, Ci-Cr-alkyl-arylamine, Ci-C r alkynyl-C(0)-amine, Ci-Cralkenyl-C(0)-amine, Ci-C r 
alkynyl-R 9 , Ci-Cralkenyl-R 9 wherein R 9 is hydrogen , hydroxy, amino, Ci-Cralkyl or Ci-Cralkoxy; 

each R 12 iydrogen, halo, hydroxy, amino, nitro, Chalky!, Ci^alkyloxy, triflaoromethyl, 
di(Ci-6alkyl)amino, hydroxyamino or naphtalenylsulfonylpyrazinyl; 

each R 13 independently represents a hydrogen atom and one hydrogen atom can be 
replaced by a substituent selected from aryl; 

R 14 is hydrogen, hydroxy, amino, hydroxyCi^alkyl, Q-galkyl, Ci^alkyloxy, 
arylCi^alkyl, aminocarbonyl, hydroxycarbonyl, aminoCi-$alkyl, 
aminocarbonylCi-fialkyl, hydroxycarbonylCi^alkyl, hydroxyaminocarbonyl, 
C i.galkyloxycarbonyl, Ci-galkylaminoC] .6alkyl or di(Ci^alkyl)aminoCi^alkyi ; 

r 15 is hydrogen, Ci^alkyl, C 3 .iocycloalkyl, hydroxyCi-ealkyl, Cj^alkyloxyCi. 6 alkyl, 
di(C|.6alkyl)aminoCi.6alkyl or aryl; 




is a radical selected from 




(a-1) 



(a-2) 



(a-3) 



(a-4) 




(a-5) 



(a-6) 



(a-7) 



(a-8) 
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(a-49) < a -50) (3-51) 



wherein each s is independently 0, 1, 2, 3, 4 or 5; 

each R 6 and R 7 are independently selected from hydrogen; halo; hydroxy; amino; nitro; 
trihaloCi.6alkyl; trihaloCi. 6 alkyloxy; Ci^alkyl; Ci^alkyl substituted with aryl and 
C3-iocycloalkyl; Ci^alkyloxy; Ci.6alkyloxyC t ^alkyloxy; Cj^alkylcarbonyl; 
Ci^alkyloxycarbonyl; Ci. 6 alkylsulfonyl; cyanoCi-ealkyl; hydroxyC w alkyl; 
hydroxyCi^alkyloxy; hydroxyCi.6alkylamino; aminoC^alkyloxy; 
di(Ci.6alkyl)aminocarbonyl; di(hydroxyCi. 6 alkyl)amino; <aryl)(Cj^alkyl)amino; 
di(Ci^aIkyl)anuno€i^alkyloxy;di(C^^ 

di(Ci^alkyl)aminoC 1 ^alkylaminoCi. 6 alkyl; arylsulfonyl; arylsulfonylamino; 

aryloxy; aryloxyCi^alkyl; aryIC 2 -6alkenediyl; di(Ci^alkyl)amino; 

dKQ^alky^aiiunoCi^salkyl;^ 

di(Ci. 6 alkyl)amino(Ci.6alkyl)aminoC i^alkyl; 

di(Ci^alkyl)aminoCi^alkyl(Ci^alkyl)amino; 

di(C w alkyl)aminoC|^alkyl(Ci^alkyl)aminoCi^alkyl; 

aminosulfonylamino(Ci.6alkyl)amino; 

arainosulfOTylaraino(Ci.6alkyl)aminoCi.6alkyl; 

di(Ci^alkyl)aminosuHbnylamino(Ct.6aIkyl)amino; 

di(Ci^salkyl)ammosulfonylamino(Ci.6alkyl)aminoCi.6aIkyl; cyano; thiophenyl; 

thiophenyl substituted with 6U(Ci^alkyl)ananoCi^kyl(Ct. 6 alkyl)aminoC|.6aIkyl, 
di(C i-6alkyl)aminoC w alkyl, Ci^alkylpiperazinylCi. 6 alkyl, 
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hydroxyCi. 6 alkylpiperazinylCi^alkyl, 

hydroxyCi. 6 alkyloxyCi^alkylpiperazinylCi^aIkyl, 
di(Ci.6all^I)aminosulfonylpipera2mylCi. 6 alkyI f 

Ci. 6 alkyloxypiperidinyl. C,^alkyloxypiperidiny]Ci.6alkyI, moipholinylCi^alkyl, 
hydroxyCi. 6 alkyl(C M alkyJ)aminoC,. 6 alkyI, or diChydmxyCLealkyOaminoC.galkyJ; 
ftiranyl; furanyl substituted with hydroxyC w alkyi; benzofuranyl; imidazolyl; 
oxazolyl; oxazolyl substituted with aryl and d^aikyl; Ci. 6 alkyltriazolyl; tetrazolyl; 
pyrroJidinyl; pyrrolyl; piperidinylC^alkyloxy; morpholinyl; Cj^alkylmorpholinyl; 
morphoJinyJCi. 6 alkyloxy; morphoJinylCi. 6 alkyl; morphoJinyICi. 6 alkyJamino; 
morpholinylCi^alkylaminoC]. 6 alkyI; piperazinyl; C^alkylpiperazinyl; 
Ci. 6 a]kyJpiperazinylCi^aIkyloxy;piperazinylCi^alkyJ; 

naphtalenyJsulfonylpiperazinyI;naphtalenyIsuIfonyIpiperidinyl; naphtalenylsulfonyl; 
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Ci . 6 alkylpiperazinyIC t ^alkyl; Ci-6alkylpipera2inylCi. 6 alkylamino; 

Ci^alkylpiperazinylCi^alkylaminoC^kyl; C^alkylpiperazinylsulfonyl; 

aminosulfonylpiperazinyICi.6alkyloxy; aminosulfonylpiperazinyl; 

anunosuifony!pipei^nylCi. 6 alky^ 

d1(^6alkyl)aminosulfonylpiperazmyIC^ 

hydroxyCi.ealkylpiperazinyICi.ealkyl;Ci^aIkyloxypiperidinyl; 

Ci. 6 alkyloxypiperidinylCi^alkyl;piperidinylaminoCi.6aiky]amino; 

piperidinylaminoCi^alkylaminoCi^alkyi; 

(Cl.6alky]p^peIidinyl)(hyd^oxyCl.6alkyJ)aminoC^6alky]amino; 

(Ci.6alkylpiperidinyl)(hydroxyCi. 6 aUcyI)aininoCi.6alkylanMnoCi^ 

hydroxyCi-6alky]oxyCi.6alkyIpipesrazinyI; 

hydroxyCi^alkyloxyCj^alkylpiperazinylCi^alkyl; 

(hydroxyCi^alkyl)(C^alky9^ 

hydroxyCi^alkylaminoCj. 6 alkyl; diChydroxyC^ealkyDaniinoCi^alkyl; 
pyrroKdinylCiHialkyl; pynolidinylC^alkyloxy; pyrazolyl; thiopyrazolyl; pyrazolyl 
substituted with two substituents selected from Ci^alkyl or trihaloCi^alkyl; 
pyridinyl; pyridinyl substituted with C^kyloxy, aryloxy oraryl; pyrimidmyl; 
teti^ydropyrimidinylpiperazmy^ 

quinolinyl; indole; phenyl; phenyl substituted with one, two or three substituents 
independently selected from halo, ammo, nitro, Ci^alkyl, Ci^alkyloxy, 

hydroxyCi^alkyl, trifluoromethyJ, trifluoromethyloxy, hydroxyCi^alkyloxy, 
Ci^alkylsulfonyl* Ci^alkyloxyCMalkyloxy, Ci^alkyloxycarbonyl, 
aminoCi.4alkyloxy, di(Ci.4alkyl)aminoCi^alkyloxy, di(Ci«4alkyl)amino, 
di(Ct.4alkyl)aminocarbonyl, di(Cj^alkyl>aminoCi.4a]kyl, 
di(Ciwtalkyl)aminoCi-4alkylaminoCi-4alkyl, 

o1(Ci^alkyl)amino(Ci^alkyl)aimno,di(Ci^alkyl)ainino(Ciwia^ 

di(Ci^aikyI)aininoCi^.alkyl(Ci-4alkyi)amino, 

di(Ci.4alkyl)aminoCi^alkyl(Ci-4alkyl)aminoCMalkyl, 

aminosulfonyIamino(C]^alkyl)amino, 

aminosu]fonylamino(Ci.4alkyI)aminoCi.4alkyl, 
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di(Ci.4aIkyl)aminosulfonyIamino(C l 4alkyl)amino, 
di(C M alky])aminosulfonylamino(C M aIkyl)aminoCj.6aIkyl, cyano, 
piperidinylCi^alkyloxy, pyrroIidinylCMalkyloxy, arainosulfonylpiperazinyl, 
aminosulfonylpiperazinylCi^alky^ 

di(Ci.4a]kyl)aminosuifonylpiperazinylCi^alkyl, hydroxyC^alkylpiperazinyl, 

bydroxyCi^alkyIpipera2inyICi. 4 aIkyl, C M alkyloxypiperidinyI, 

Cj ^alkyloxypiperidinylCi^alkyl, hydroxyCi-4alkyloxyCi^alky]piperazinyJ, 

hydroxyd^alkyloxyCi^alkyJpiperazinylCi^alkyl, 

(hydroxyCMalkyl)(CMaIkyJ)amino,(h^ 

di(hydroxyC|^alkyl)amino, di(hydroxyCMalkyl)aminoCi^alkyI, furanyl, furanyl 
substituted with -CH=CH-CH=CH-, pyrrohdinylC^alkyl, pyrrolidinylCi. 4 alkyloxy, 
morpholinyl, morpholinylCi^alkyloxy, morpholinylCi. 4 a!kyl, 
moipholinylCi. 4 alkylamino, morphoIinylCj^alkylaminoCi^alkyl, piperazinyl, 
Ci^alkylpiperazinyl, C M alkylpiperaziny!Ci^alkyioxy, piperazinylCnalkyl, 
C 1 ^alkylpiperazinylCi^alkyl,C w aIkylpiperazinylCMalkylamino, 
Ci^alkylpiperaziiiylCiwtaIkylaminoCi. 6 alkyl,tetrahydn)pyrim 
tetrahydropyrimidinylpiperazinyld^alkyl, piperidiny]aminoC M alkylamino, 
piperidmylaminoCi^alkylammoCiwialkyl, 
(Ci^ancylpiperidinyl)(hydroxyCi. 4 alkyl)aininoCi^alkylamino, 
(Ci^aIkylpiperidinyl)(hydroxyC M alkyl)aminoCi^all^Iamin^ 
pyridinylCMalkyloxy, hydroxyC^alkylaanino, hydroxyCi. 4 alkylaminoCi^alkyl, 
di(CMalkyI)anrinoCi^alkylamiiio,amiiiothiadiazolyl, 
aniinosulfonylpiperazinylC^alkyloxy, or thiophenylCi^alkylamino; 
each R 6 and R 7 can be placed on the nitrogen in replacement of the hydrogen; 
aryl in the above is phenyl, or phenyl substituted with one or more substituents each 

independently selected from halo, Ci^alkyl, C^alkyloxy, trifluoromethyl, cyano or 

hydroxycarbonyl. 

202. The compound of claim 201 wherein each of R 2 , R 3 , R 4 and R 5 corresponds to R 12 , R 13 , 
R 14 , and R 15 , respectively, in claim 201 wherein: 
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nisO, 1 or 2; 

t is 0, 1, 2 or 3; . 

Q IS ^ , \ ,or \ ; 

R 2 is hydrogen, Ci-ealkyI or naphtalenylsulfonylpyrazinyl; 

each R 3 independently represents a hydrogen atom; 

R 4 is hydrogen, hydroxy, hydroxyC^alkyl or Ci^alkyloxy; 

R s is hydrogen, C^alkyl, hydroxyCi. 6 alkyl orCi-6alkyloxyCi.6alkyl; 

is a radical selected from (a-1), (a-7) or (a-20); 
each s is independently 0 or 1; 

each R 6 is independently selected from hydrogen; thiophenyl; furanyl; benzofuranyl; 
phenyl; or phenyl substituted with one substituents independently selected from 
Ci-ealkyl, Ci. 6 alkyloxy, hydroxyCj^alkyl, CMalkylsulfonyl or di(Ci^alkyl)amino; 
each R 7 is independently selected from hydrogen. 

203. The compound of claim 201 wherein each of R 2 , R 3 , R 4 and R 5 corresponds to R 12 , R 13 , 
R 14 , and R 15 , respectively, claim 201 wherein: 

nis 1 or 2; 

• t is 0,1, 2 or 3; _ CR ^ C h / 

Qis ^ 

R 2 is hydrogen or Cmsalkyl; 

each R 3 independently represents a hydrogen atom; 

R 4 is hydrogen; 

R 5 is hydrogen or Ci-ealkyloxyCi^alkyl; 

is a radical selected from (a-1) or (a-20); 
each s is independently 0 or 1; 

each R 6 is independently selected from hydrogen; thiophenyl; furanyl; benzofuranyl; 
phenyl; or phenyl substituted with one substituents independently selected from 
Ci^alkyl, Ci.6alkyloxy, hydroxyC M alkyl or di(CMalkyl)amino. 

204. The compound of claim 201 wherein R 12 is H. 
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205. The compound of claim 201 wherein each of R 2 , R 3 , R 4 and R 5 corresponds to R 12 , R 13 , 
R 14 . and R 15 , respectively, in claim 201 wherein: 
t is 0; 

R is hydrogen, halo, hydroxy, amino, nitro, C^alkyl, C^alkyloxy, trifluoromethyl 

ordi(C w alkyl)amino; 
i R 4 is hydrogen, hydroxy, amino, hydroxyC^alkyl, C^alkyl, Cgalkyloxy, 

arylC,. 6 alky], aminocarbony], aminoC^alkyl, C^alkylaminoC^alkyl or 

di(Ci^alkyl)aminoCi^alkyI; 
R 5 is hydrogen 
— <A) 

^ is a radical selected from (a-1), (a-3), (a-4), (a-5), (a-6), (a-7), <a-8), (a-9), 
(a-10), (a-11), (a-12), (a-13), (a-14), (a-15), (a-16), (a-17), (a-18), (a-I9). (a-20), ' 
(a-21), (a-22), (a-23), (a-24), (a-25), (a-26), (a-28), (a-29), (a-30), (a-31), (a-32),' 
(a-33), (a-34), (a-35), (a-36), (a-37), (a-38), (a-39), <a-40), (a-41), (a-42), (a-44), 
(a-45), (a-46), (a-47), (a-48) or (a-51); 
each s is independently 0, 1, 2, 3 or 4; 

R° is hydrogen; halo; hydroxy; amino; nitro; trihalod^alkyl; trihaloC,. 6 aIky]oxy; 
Ci-salkyl; d. 6 alkyloxy; C^alkylcarbonyl; C^alkyloxycarbonyl; 
C^alkylsulfonyl; hydroxyC^aikyl; aryloxy; cu(C I . 6 aIkyl)anuno; cyano; 
thiophenyl; fiiranyl; furanyl substituted with hydroxyC^alkyl; benzofuranyl; 
imidazolyl; oxazolyl; oxazolyl substituted with aryl and Ci. 6 alkyl; 
Ci^alkyltriazolyl; tetrazolyl; pyrrolidinyl; pyrrolyl; morpholinyl; 
Ci. 6 aIkyImorpholinyl; piperazinyl; Cj^alkylpiperazinyl; 
hydroxyCi. 6 alkylpiperazinyl; Ci. 6 aIkyIoxypiperidinyi; pyrazoly; pyrazolyl 
substituted with one or two substituents selected from Ci. 6 alkyl or trihaloCi. 6 alkyl; 
pyridinyl; pyridinyl substituted with C^alkyloxy, aryloxy or aryl; pyrimidinyl; * 
quinolinyl; indole; phenyl; or phenyl substituted with one or two substituents 
independently selected from halo, d.galkyl, Ci. 6 alkyloxy or trifluoromethyl; 
R 7 is hydrogen; halo; hydroxy; amino; nitro; trihaloC^alkyl; trihaloC w alkyloxy; 
Ci^alkyl; Ci. 6 alkyloxy; Ci^alkylcarbonyl; Ci. 6 aIkyloxycarbonyl; 
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C^alkylsulfonyl; hydroxyCi. 6 alkyl; aryloxy; di(Ci^alkyl)amino; cyano; pyridinyl; 
phenyl; or phenyl substituted with one or two substituents independently selected 
from halo, Ci^alkyl, Ci.6alkyloxy or trifluoromethyl. 

206. The compound of claim 201 wherein each of R 2 , R 3 , R 4 and R 5 corresponds to R 12 , R 13 , 
R 14 , and R 15 , respectively, in claim 201 wherein: 

i R 5 is hydrogen, Ci^alkyl, C 3 -iocycloaIkyI, hydroxyCi^alkyl, Ci^alkyloxyCi. 6 aIk> 
or di(Ci.ealkyl)aminoCi.6alkyl; 



is a radical selected from (a-1), (a-2), (a-3), (a-4), (a-5), (a-6) t (a-7) t (a-8) 
(a-9), <a-10), (a-11), (a-I2), (a-13), (a-14), (a-15), (a-16), (a-17), (a-18), (a-19), 
(a-20), (a-21), (a-22), (a-23), (a-24), (a-25), (a-26), (a-27), (a-28), (a-29), (a-30), 
(a-31), (a-32), (a-33), (a-34), (a-35), (a-36) t (a-37), (a-38), (a-39), (a-40), (a-41), 
<a-42)(a-43)or(a-44); 

I) each R 6 and R 7 are independently selected from hydrogen; halo; hydroxy ; amino; 
nitro; trihaloCi^alkyl; trihaloC|. 6 alkyloxy; Chalky!; Cj^alkyloxy; 
d-ealkyloxyCi-ealkyloxy; C^galkylcarbonyl; Ci- 6 alkylsulfonyl; cyanoCuealkyl; 
hydroxyQ-galkyl; hydroxyCi^alkyloxy; hydroxyCi^alkylamino; 
aminoC^ealkyloxy; di(Ci.6alkyl)aminocarbonyl; di(hydroxyCi^alkyl)amino; 
arylCi^kyl)amino; cfi(Ci^alkyl)aminoCi.6alkyloxy, 
di(Ci.6alkyl)aminoCi.6alkylanrino; arylsulfonyl; arylsulfonylamino; 
aryloxy; arylC 2 .6alkenediyl; dKC^alkyOamino; 
di(Ci- 6 alky0aininoC l ^alkyl;di(Ci.6alkyl)aminoCi^kyl(Ci.6alkyt)a^ 

cyano; thiophenyl; thiophenyl substituted with 
dd(Ci. 6 alkyl)aminoC 1 ^alkyl(Ci.6alkyl)aminoCi.6alkyl,di(Ci^a^ 
Ci.6alkylpiperazinylCi.6alkyl or di(hydroxyCi^alkyl)aminoCi^alkyl; furanyl; 
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imidazolyl; Ci^aDcylttiazolyl; tetrazolyl; pyrrolidinyl; piperidinylCi-6alkyloxy; 
morpholinyl; Ci^alkylmorpholinyl; moipholinylC^alkyloxy; 
morpholinylCi^alkyl; Ci.6alkylpiperazinyl; Ci^alkylpiperazinyICi.6alkyIoxy; 
Ci.6alkylpiperazinyICi^a!kyl; Ci-ealkylpiperazinylsulfonyl; 
aniinosulfonylpiperazinyICi.$aJkyloxy; aminosulfonylpiperazinyl; 
aminosulfonylpiperazinylCi-galkyl; di(C i .6alkyl)aminosu!fonylpiperazinyl ; 
di(Ci-6alkyl)aminosulfonylpiperazinylCi.6aIkyl; hydroxyCi-ealkylpiperazinyl; 
hydroxyCi.(jalkyIpiperazinylCi.6alkyl; Cj^alkyloxypiperidinyl; 
Ct^alkyloxypiperidinylCi^alkyl; hydroxyCj ^alkyloxyCi-ealkylpiperazinyl; 
hydroxyCi.6aIkyloxyCi-6alkylpiperazinylCi.6alkyl; 

(hydroxyCi^alkyl)(Ci^aIkyl)amino; (hydroxyCi_ 6 alkyl)(Ci.6alkyl)aminoC t^alkyl ; 
pyrrolidinylCi.6alkyloxy; pyrazolyl; thiopyrazolyl; pyrazolyl substituted with two 
substituents selected from Ci^alkyl or trihaloCi^alkyl; pyridinyl; pyridinyl 
substituted with Ci-galkyloxy oraryl; pyrimidinyl; quinolinyl; indole; phenyl; phenyl 

substituted with one, two or three substituents independently selected from halo, 
amino, Ci^alkyl, Ci-ealkyloxy, hydroxyCi^alkyl, trifluoromethyl, 
trifluoromethyloxy, hydroxyCM^lkyloxy, Cj^alkyloxyCi^alkyloxy, 
aminoCi^alkyloxy, di(Ci^alkyl)aminoCi^alkyloxy, di(Ci^alkyl)amino, 
di'(CMalkyl)aminoCi ^alkyl, dj(CMalkyl)aminoCi^alkyl(Ci^alkyl)arainoCi-4alkyI, 
piperidinylCi^alkyloxy, pyrrolidinylCi^alkyloxy, aminosulfonylpiperazinyl, 
ammosulfonylpiperazinylCi^alkyl,di(Ci^alkyl)aminosulfonylpiperazinyI, 
diCCi^alkyOaminosulfonylpiperazinylCi^alkyl, hydroxyCi^alkylpiperazinyl, 
hydroxyCi^alkylpiperazinylCi^alkyl, Ct^alkyloxypiperidinyl, 
Ci^alkyloxypiperidinylCi^alkyl, hydroxyCi.4alkyIoxyC i^alkylpiperazinyl, 

hydroxyCi^alkyloxyCi^alkylpiperazinylCi^alkyl, 

(hydroxyCiwjalkylXC^alky^amino, (hydroxyCMaIkyl)(Ci^alkyl)aminoCi ^alkyl, 
pyrrolidinylCi.4alkyloxy, morpholinylCi^alkyloxy, morphoIinylCi^alkyl, 
Ci^alkylpiperazinyl,CiwtaIkyipiperazinylCi.4alkyloxy, 
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Ci^alkylpiperazinylCiwtalkyl, 
hydroxyCiwjalkylamino, di(hydroxyCi^alkyl)amino, 
di(Ci^alkyl)amiiioCi^alkylamiiio t aminc>thiadiazolyl, 
aminosulfonylpiperazinylCi^alkyloxy, or thiophenylCi^alkylammo. 

207. The compound of claim 201 that is selected from one of 
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wherein the terminal hydroxamic acid moiety (-C(O)-NH-OH) is replaced with 
K 

R 2 ) v .. O 

C V-N-C- 

wherein <D, R 1 , R 2 , R 3 , and R 4 are as defined in accordance with claim 1. 

208. A compound according to claim 201 for use in inhibting histone deacetylase. 

209. A compound according to calim 201 for use in treatment of a disease selected from 
the group consisting of a cell proliferative disease, a protozoal disease and a fungal disease. 

210. The compound of claim 209, wherein said treatment is effected by inhibiting histone 
deacetylase. 

211. The compound of calim 209, wherein said cell proliferative disease is a neoplastic 
cell proliferative disease. 

212. The compound of claim 209 f wherein said cell proliferative disease is cancer. 

213. The compound of claim 212, wherein said cancer is a solid tumor cancer. 

214. The compound of claim 212, wherein said cancer is selected from the group 
consisting of a lymphoma, lung cancer, colon cancer, prostrate cancer, stomach cancer, breast 
cancer and leukemia. 

215. A pharmaceutical composition comprising a compound according to claim 201 and a 
pharmaceutical^ acceptable carrier. 

216. The pharmaceutical composition of claim 215 further comprising a nucleic acid level 
inhibitor of histone deacetylase. 

217. The pharmaceutical composition of claim 216, wherein siad nucleic acid level inhibitor 
is an antisense oligonucleotide complementary to a nucleic acid that encodes for a histone 
deacetylase. 

218. The pharmaceutical composition of claim 217, wherein said antisense oligonucleotide 
is selected from the group consisting if SEQ ID No:l, SEQ ID No:2, SEQ ID No:3, SEQ ID No:4, SEQ 
ID No:5, SEQ ID No:6, SEQ ID No:7 f SEQ ID No:8, SEQ ID No:9, SEQ ID No:10, SEQ ID No:ll, SEQ 
ID No:12, SEQ ID No:13, SEQ ID No:14, SEQ ID No:15, SEQ ID No:16, and SEQ ID No:17. 

219. A method of inhibiting histone deacetylase, the method comprising contacting said 
histone deacetylase with an inhibiting efective amount of a compound according to claim 201. 
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220. A method of treating an individual having a disease selected from the group 
consisting of a cell proliferative disease, a protozoal disease and a fungal disease, said method 
comprising administering to said individual a treatment effective amount of the pharmaceutical 
composition of claim 215. 

221. A method of treating an individual having a disease selected from the group 
consisting of a cell proliferative disease, a protozoal disease and a fungal disease, said method 
comprising administering to said individual a treatment effective amount of the pharmaceutical 
composition of claim 216. 

222. The method of claim 220, wherein said cell proliferative disease is a neoplastic cell 
proliferative disease. 

223. The method of claim 220, wherein said cell proliferative disease is cancer. 

224. The method of claim 223, wherein said cancer is a solid tumor cancer. 

225. The method of claim 224, wherein said cancer is selected from the group consisting 
of a lymphoma, lung cancer, colon cancer, prostrate cancer, stomach cancer, breast cancer and 
leukemia. 

226. The method of claim 221, wherein said cell proliferative disease is a neoplastic cell 
proliferative disease. 

227. The method of claim 221, wherein said cell proliferative disease is cancer. 

228. The method of claim 227, wherein said cancer is a solid tumor cancer. 

229. The method of claim 228, wherein said cancer is selected from the group consisting 
of a lymphoma, lung cancer, colon cancer, prostrate cancer, stomach cancer, breast cancer and 
leukemia. 

230. The compound of claim 201 wherein R 2 , R 3 , and R 4 are all H. 

231. A compound of the formula: 




or a pharmaceutical^ acceptable salt thereof, wherein 
O is -NH 2 or -OH; 
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R 1 is H or as defined in claim 1; 

R 2 , R 3 , and R 4 are as defined in claim 1; 

n is 0, 1, 2 or 3 and when n is 0 then a direct bond is intended; 

/ / 
; Q is nitrogen or ^ ' ,or ' 

X is nitrogen or 

. Y is nitrogen or C * 55 * ; 

. Z is nitrogen or CK ^* ; 
R is selected from the group consisting of hydrogen, halogen, -NH 2 , nitro, hydroxy, aryl, heterocyclyl, 
Ca^ffcycloalkyl, heteroaryl, Ci-C r akyl, haloalkyl, d-Cralkenyl, Ci-C r alkynyl, Ci-C r acyl, Ci-C r 
alkyl-aryloxy, d-CT-alkyl-arylsulfanyl, d-Cy-alkyl-arylsulfinyl, d-Cy-alkyl-arylsulfonyl, d-Cy-alkyl- 
arylaminosulfonyl, Ci-C7-alkyl-arylamine, Ci-C r alkynyl-C(0)-amine, d-Cralkenyl-C(0)-amine, d-d- 
alkynyl-R 9 , d-Cralkenyl-R 9 wherein R 9 is hydrogen , hydroxy, amino, d-Cy-alkyl or d-d-alkoxy; 

R 12 is hydrogen, halo, hydroxy, amino, nitro, Ci^aBcyl, Ci^alkyloxy, trifluoromethyl, 
di(Ci^alkyl)amino, hydroxyamino or naphtalenylsnlfonylpyrazinyl; 

R 13 is hydrogen, hydroxy, amino, hydroxyCi^alkyl, Cj-galkyl, Ci^alkyloxy, 
arylCi^alkyl, aminocaibonyl, hydroxycarbonyl, aminoCi_6alkyl, 
arainocarbonylCi^alkyl, hydroxycarbonylCi. 6 allcyl, hydroxyaminocarbonyl, 
Ci-galkyloxycarbonyi, Ci^alkylaminoCi^alkyl or di(Ci»$ancyl)aminoCi^alkyl; 

when Z is equal to nitrogen, then-L- is a direct bond; 
when Z is equal to ~ CIJ ^. , then -L- is -NH- or the bivalent radical 
-Ci-ealkanediylNH-; 

R 14 is hydrogen, Ci^alkyl, C3-iocycloaEkyl, hydroxyCLgalkyl, ^<salkyloxyCi.6alkyl, 
d3(Ci^alkyl)aminoCi.6alkyl or aryl; 



is a radical selected from 
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wherein each s is independently 0, 1, 2, 3, 4 or 5; 

each R 5 and R 6 are independently selected from hydrogen; halo; hydroxy; amino; nitro; 
trihaloCi^alkyl; trihaloCi.<>alkyloxy; Ci^aHcyl; Ci.<jalkyl substituted with aryl and 
C 3 -iocycloalkyl; Ci^alkyloxy; Ci.ealkyloxyCa.ealkyloxy; C^alkylcarbonyl; 
Ci^alkyloxycarbonyl; Ci. 6 aIkylsulfonyl; cyanoCi^aBcyl; hydroxyCi-gallcyl; 
hydroxyCi^alkyloxy; hydroxyCi^aHcylammo; aminoCi_6alkyloxy; 
di(Ci^alkyl)aminocarbonyl; di(hydroxyCj.6allcyl)aniino; (aryl)(Ci^alkyl)amino; 
di(Ci^alkyl)aminoCi^allcyloxy; di(Ci^alkyl)aminoCi^alkylamino; 
di(C^6alkyl)aminoCl^JaIkylanlmoC^6alkyl; arylsulfonyl; arylsulfonylatDino; 
aryloxy; aryloxyCj.galkyl; arylC^ealkenediyl; <fc(Ci. 6 alkyl)ainino; 
di(Ci.6alkyl)aminoCi^alkyl; diCCj^alkyOamino^i^alkyOamino; 
di(Ci^alkyl)amino(Ct^alkyl)aminoCi^alkyl; 
<K(Ci^alkyl)aminoCi^allcyl(Ci^alkyl)ainino; 
diCCi^alky^aminoCi^alkyKCi^alky^aminoCi^alkyl; 
aminosulfonylammo(Ci.6alkyl)amino; 
anunosidfonylainmo(Ci^al^ 

di(Ci^alkyl)ai]nmosuIfonylamino(Ci^aIl^l)aiijino; 

diCCi-eaU^OaminosulfonylarninoCC^galky^aminoCi^alkyl; cyano; thiophenyl; 

thiophenyl substituted with di(Ci-6alkyl)atrrinoCi.6a^ 

di(Ci^alkyl)aiiiinoCi^alkyl,Ci-^^ 

hydroxyCi^alkylpiperazinylCi^alkyl, 

hyd^oxyCi.eaU^loxyCi^kylpiperazmylCi^alkyl, 

di(Ci-6alkyl)aminosulfonylpiperazinylCi^alkyl, 

Ci-ejalkyloxypiperidinyl, Ci^all^loxypiperidinylCi-ealkyl, morpholinylCj^alkyl, 
hydtoxyCi.galkyl(Ci^allqd)aminoei^alkyl, or dl(hydroxyCi^eul^l)aminoCi-6alkyl; 
furanyl; furanyl substituted with hydroxyCi^alkyl; benzofuranyl; imidazolyl; 

oxazolyl; oxazolyl substituted with aryl and Chalky!; Ci^alkyltriazolyl; tetrazolyl; 
pyrrolidinyl; pyrrolyl; piperidinylCi^alkyloxy; morpholinyl; Ci-ealkylmorpholinyl; 
morpholinylCi-ealkyloxy; 

morpholinylCi^l(yl;morpholinylCi.6aIkylamino; 
moiphoUnylCt.galkylaminoCi.galkyl; pipexazinyl; Ci^alkylpiperazinyl; 
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Ci^aflcylpipea-aatay^ 

naphtalenylsulfonylpiperazinyl; naphtalenylsulfonylpiperidinyl; naphtalenylsulfonj 
Ci.6alIcyIpiperazinylCi.6a3icyl; Q^allcylpiperazmylCi-ealkylanrino; 
C 1 . 6 alkylpiperazinylC ] .6alkylanunoCi^aIkyl; Ci^alkylpiperazinylsulfonyl; 
ainmosuIfonylpiperazmylCx_g^^ 

aininosulfonytyiperazinyICi.ealkyl; di(Ci^all^l)aminosolfonylpiperazinyl; 
di(Ci.6aU^l)animosutfonylpiperaz^ 

hydtoxyCi-galkylpipetazinylCi^alkyl; Ci-galkyloxypiperidinyl; 

Ci-tfalkyloxypiperidinylCi^alkyl^^^ 

piperidinylamitioCi^aikylaminoCi.6aIkyl; 

(Ci.$aUsylpiperidmyl)(hydr^^^ 

(Ci^jaflcylpiperidmyl)(hyd^ 

hy<froxyCi^al3£yloxyCi^alkylpiperazdiiyl; 

hydroxyCi^aHcyloxyCi^ancyIpipe!razoiylCi.6allcyl; 

0jydroxyCi.6alkyl)(Ci^aJ]^l)ainino; (hydroxyCi-ealkyO^^alkyOamiiioCi^alkyl; 
hydtoxyCi-ealkyiammoCi-^^ 

pyrroKdinylCi^allsyl; pyixotidmylCi-ea&yloxy; pyrazolyl; thiopyrazolyl; pyrazolyl 
substituted with two substituents selected from Q-galkyl or trihaloCi^aBcyl; 
pyridinyl; pyridinyl substituted with Ci^alkyloxy, aryloxy or aryl; pyrimidinyl; 
tetoihydropyrimidioylpiperazmyj; tetrahyd^pyiiirddinylpipe3nazrayICi.6alkyl; 
quinolinyl; indolyl; phenyl; phenyl substituted with one, two or three substituents 
independently selected from halo, amino, nitro, Ci^alkyi, Cj^alkyloxy, 
hydroxyCi^alkyl, trifluoromethyl, trifluoromethyloxy, hydroxyCi^alkyloxy, 
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Ci^alkylsulfonyl, Ci^alfcyloxyCi^alkyloxy, Ci^alkyloxycarbonyl, 

aminoCj^alkyloxy, ^(Ci^alky^aminoCMalky 10 ^ <fi(Ci^alkyl)amiiio, 

di(Ci.4aIkjd)aininocarboiiyJ, di(Ci^alkyl)aminoCi^alkyl, 

di(Ci^alkyl)aminoCi^alkylarnjnoCi^alkyl, 

dKCi. 4 aIkyl)aiiiino(Ci^^ 

di(Ci^all^l)amincrf3i^alkyl(CMaIl^l)aijiino, 

di(Ci-4aItyl)aii]inoCi^a^ 

amhiosolfonylaBaino(Ci^a]kyl)amino, 

aimiiosulfoiiylamino(Ci^a]kyl)aininoCi^aIkyl, 

di(CMaltyI)aminosulfonylamm^ 

di(Ci.4alkyl)amiaosulfonyla^ cyano, 

piperidinylCi^talkyloxy, pycralidinylCi^alkyioxy, aminosulfoiiylpiperazinyl, 

aminosiriforaylpipei^ 

di(Ci.4alkyI)aininosu]fonyl^^^ 

hydroxyCw^lpip&ra^nylCi^ 
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C^alkyloxypipericfoylCi^al^ 

hydroxyCi^aDcyloxyC^alkylpiperaziiiylCi^alky], 
(hydroxyC w al*yl)(C w al^ 

di(hydroxyC w alkyl)ainino, cU(hydroxyCi^allcyl)aminoCMa]kyl, furanyl, ruranyl 
substituted with -CH=CH-CH=CH-, pyrrolidinylCi^alkyl, pyrrolidinylC^alkyloxy, 
morpholinyl, morpholiuylCi^aDcyloxy, morpholinylCi. 4 alkyl, 
morpholmylCi^alkylamino, morphoIinylCi^aBcylamiiio^^alkyl, piperazinyl, 
Ci^alkylpiperaziny], Ci^alkyipiperaanylC^alkyloxy, piperazinylC w alkyl, 
Ci_4alkylpiperazmylCi^alkyl^ 
C^alkylpiperazmylCi^al^ 
tetaahydropyrinndinylpiper^^ 

piperidinylaimnoCi^alk.ylamiiioCiwtaflcyl, 
(Ci^alkylpiperidinyl)(hy^ 

(Cj^alkylpiperidinyl)(hydroxyCi^all^l)ai3ri 
pyridinylCi^alkyloxy, 

hydroxyCiwjalkylaiiiino,hydroxyCi^a1ky]aiiunoC M a^ 
di(Ci. 4 all^l)aininoCi.ij.aIls:ylainiTio, aminothiadiazolyl, 
aminosalfonylpiperazinylC^alkyloxy, or thiophenylCMallcylaniino; 
each R s and R* can be placed on the nitrogen in replacement of the hydrogen; 

aryl in the above is phenyl, or phenyl substituted with one or more substituents each 
independently selected from halo, d^alkyl, C^alkyloxy, trifluoromethyi, cyano or 
hydroxycarbonyl. 

232. The compound of claim 231 wherein each of R 2 , R 3 , and R 4 corresponds to R 12 , R 13 , and 
R u , respectively, in claim 231 wherein: 
nis 1; 



Qis 



°C — cr; 



\ , or 



CH 
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■R is hydrogen or nitro; 
R is hydrogen; 

CK"" 

when Z is equal to ^ , then ~L- is the bivalent radical -Cj^alkanediylNH-; 
• R 4 is hydrogen, Ci. 6 alky] or aryl; 

—{a) 

' ^-^ is a radical selected from (a- 1) or (a-21); 
each s is independently 0, 1 or 2; 

each R 5 is independently selected from hydrogen; halo; trihaloCi. 6 alkyl; 
trihalod^lkyloxy; C^alkyl; C,^alkyloxy; Ci. 6 alkylcarbonyl; aryloxy; cyano or 
phenyl. 

233. The compound of claim 231 wherein each of R 2 , R 3 , and R 4 corresponds to R 12 , R 13 , and 
R 14 , respectively, in claim 231 wherein: 



nis 1; 



n . — cC — °R — ch' 

each X is nitrogen; 
i each Y is nitrogen; 

R 2 is hydrogen; 
i R 3 is hydrogen; 

i when Zis equal to ^ , then -L, is the bivalent radical <^ 6 alkanediylNH-; 

R 4 is hydrogen, Cnjalkyl or aryl; 

—Ta) 

is the radical (a-1); 
i each s is independently 0 or 1; 

each R s is independently selected from hydrogen or phenyl. 

234. The compound of claim 231 wherein each of R 2 , R 3 , and R 4 corresponds to R 12 , R 13 , and 
R 14 , respectively, in claim 231 wherein: 
each Z is N; 
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>R 2 is hydrogen, halo, hydroxy, amino, nitro, C^allcyl, C^alkyloxy, trifluoromethyl 

or di(Ci^alkyl)amino; 
>R 3 is hydrogen, hydroxy, amino, hydroxyC^alkyl, C^alkyl, C^yloxy 
arylC^alkyl, aminocarbonyl, armnoC^alkyl, C^aHcylaimnoC^lkyl or 
<Ji(Ci. 6 aIkyl)arnmoCi^aikyl; 
|R 4 is hydrogen; 

W is aradical selected from <a-l), (a~3), <a-4), (a-5), (a-6), <a-7), (a-8), (a-9), 
(a-IO), (a-11), < a -12), (a-I3), <a-I4), (a-15), (a-16), (a-17), (a-18), (a-19), (a-20) 
(a-21), (a-22), (a-23), (a-24), (a-25), (a-26), (a-28), (a-29), (a-30), (a-31>, (a-32) 
(a-33), (a-34), (a-35), (a-36), (a-37), (a-38), (a-39), (a-40), (a-41), (a-42), (a-44)' 
(a-45), (a-46), (a~47), (a-48) or (a-51); 
I each s is independently 0, 1, 2, 3 or 4; 

»R 5 is hydrogen; halo; hydroxy; amino; nirro; MhaloC^alkyl; trihaloC^alkyloxy; 
Q^alkyl; C^alkyloxy; C^alkylcaifronyl; C^alkyloxycarbonyl; 
C^alkyMfonyl; hycfroxyCj.ealkyl; aryloxy; di(C,. 6 al3cyl)amino; cyano; 
thiophenyI;furanyl; furanyl substituted with hydroxyC^allcyl; benzofuranyl; 
lnudazolyl; oxazolyl; oxazolyl substituted with aryZ and Cj^alkyl; 
C^alkyltriazolyl; tetrazolyl; pyjtolidinyl; pyrrolyl; morpholinyl; ' 
^fialtylmorpholinyl; piperazinyl; C^allcylpiperazinyl; 

hydroxyd-fialkylpiperazinyl; C^alkyloxypiperidinyUpyrazolyl; pyrazolyl 
substituted with one or two substituents selected from C^ealkyl or trihalod galkyi- 
pyridinyl; pyridinyl substituted with C^lkyloxy, aryloxy or aryl; pyrunidinyl; 
quinolinyl; indole; phenyl; or phenyl substituted with one or two substituents 
uidependently selected from halo, C^alkyl, C^alkyloxy or trifluoromerhyl; 

R is hydrogen; halo; hydroxy; amino; nitro; trihaloCj. 6 aIl£yl; trihaloC^altyloxy; 
Ci. 6 alkyl; Ci. 6 alkyloxy; Ci. 6 aIkylcarbonyl; Ci^alkyloxycarbonyl; 
C,. 6 alkylsulfonyl; hydraxyC^alkyl; aryloxy; di(Ci. 6 alkyl)amino; cyano; pyridinyl; 
phenyl; or phenyl substituted with one or two substituents independently selected 
from halo, C^aHcyl, Cj.salkyloxy or trifluoromethyl. 

235. The compound of claim 231 that is selected from one of 
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R 2 



H II > 

C y— n-c-|- 

3<-l-/ 5 



wherein 0>, R l , R 2 , R 3 , and R 4 are as defined in accordance with claim 1. 

236. The compound of claim 231 wherein R\ R 2 , R 3 , and R 4 are all H. 

237. A compound according to claim 231 for use in inhibting histone deacetylase. 

238. A compound according to calim 231 for use in treatment of a disease selected from 
the group consisting of a cell proliferative disease, a protozoal disease and a fungal disease. 

239. The compound of claim 238, wherein said treatment is effected by inhibiting histone 
deacetylase. 

240. The compound of calim 238, wherein said cell proliferative disease is a neoplastic 
cell proliferative disease. 

241. The compound of claim 238, wherein said cell proliferative disease is cancer. 

242. The compound of claim 241, wherein said cancer is a solid tumor cancer. 

243. The compound of claim 241, wherein said cancer is selected from the group 
consisting of a lymphoma, lung cancer, colon cancer, prostrate cancer, stomach cancer, breast 
cancer and leukemia. 

244. A pharmaceutical composition comprising a compound according to claim 231 and a 
pharmaceutical^ acceptable carrier. 

245. The pharmaceutical composition of claim 244 further comprising a nucleic acid level 
inhibitor of histone deacetylase. 

246. The pharmaceutical composition of claim 245, wherein siad nucleic acid level inhibitor 
is an antisense oligonucleotide complementary to a nucleic acid that encodes for a histone 
deacetylase. 

247. The pharmaceutical composition of claim 246, wherein said antisense oligonucleotide 
is selected from the group consisting if SEQ ID No:l, SEQ ID No:2, SEQ ID IMo:3, SEQ ID No:4, SEQ 
ID No:5, SEQ ID No:6, SEQ ID No:7, SEQ ID No:8, SEQ ID No:9, SEQ ID No:10, SEQ ID No:ll, SEQ 
ID No:12, SEQ ID No:13, SEQ ID No:14, SEQ ID No:15, SEQ ID No:16, and SEQ ID No:17. 

248. A method of inhibiting histone deacetylase, the method comprising contacting said 
histone deacetylase with an inhibiting efective amount of a compound according to claim 231. 
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249. A method of treating an individual having a disease selected from the group 
consisting of a cell proliferative disease, a protozoal disease and a fungal disease, said method 
comprising administering to said individual a treatment effective amount of the pharmaceutical 
composition of claim 244. 

250. A method of treating an individual having a disease selected from the group 
consisting of a cell proliferative disease, a protozoal disease and a fungal disease, said method 
comprising administering to said individual a treatment effective amount of the pharmaceutical 
composition of claim 245. 

251. The method of claim 249, wherein said cell proliferative disease is a neoplastic cell 
proliferative disease. 

252. The method of claim 249, wherein said cell proliferative disease is cancer. 

253. The method of claim 252, wherein said cancer is a solid tumor cancer. 

254. The method of claim 253, wherein said cancer is selected from the group consisting 
of a lymphoma, lung cancer, colon cancer, prostrate cancer, stomach cancer, breast cancer and 
leukemia. 

255. The method of claim 250, wherein said cell proliferative disease is a neoplastic cell 
proliferative disease. 

256. The method of claim 250, wherein said cell proliferative disease is cancer. 

257. The method of claim 256, wherein said cancer is a solid tumor cancer. 

258. The method of claim 257, wherein said cancer is selected from the group consisting 
of a lymphoma, lung cancer, colon cancer, prostrate cancer, stomach cancer, breast cancer and 
leukemia. 

259. A compound of the formula: 

R 1 

: VnAq^c /-<QH 2 ) n 

i< H t_/^-r (cH2)t ~^ / n - l -© 

<D Y H Z-(CH 2 ) m ^ 

or a pharmaceutical^ acceptable salt thereof, wherein 
<D is -NH 2 or -OH; 
R 1 is H or as defined in claim 1 
R 2 , R 3 , and R 4 are as defined in claim 1; 
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rt is 0, 1, 2 or 3 and when n is 0 then a direct bond is intended; 



rn is 0, 1, 2 or 3 and when m is 0 then a direct bond is intended; 



t is 0 or 1 and when t is 0 then a direct bond is intended; 

^ / 

" CR CK 

Q is nitrogen or ^> 



X is nitrogen or 




Y is nitrogen or 



Zis-CH 2 -or-0-; 



R is selected from the group consisting of hydrogen, halogen, -NH 2 , nitro, hydroxy, aryl, heterocyclyl, 
CrCs-cycloalkyl, heteroaryl, Ci-Crakyl, haloalkyl, Ci-Cralkenyl, Ci-C r alkynyl, Ci-C r acyl, Ci-C r 
alkyl-aryloxy, Ci-Cr-alkyl-arylsulfanyl, Ci-Cr-alkyl-arylsulfinyl, Ci-Cr-alkyl-arylsulfonyl, Ci-Cy-alky!- 
arylaminosulfonyl, Ci-C7-alkyl-arylamine, Ci-C r alkynyl-C(0)-arnine, Ci-C r alkenyl-C(0)-amine, Ci-C r 
alkynyl-R 9 , Cx-Cralkenyl-R 9 wherein R 9 is hydrogen , hydroxy, amino, Ci-Cralkyl or Ci-Cralkoxy; 

R 12 is hydrogen, hydroxy, amino, hydroxyCi^alkyl, Ci-galkyl, Ci^alkyloxy, 
arylCi^alkyl, aminocarbonyl, hydroxycaitonyl, aminoCi^alkyl, 
arainocarbonylCi^alkyl, hydroxycarbonylCi^alkyl, hydroxyaminocarbonyl, 
Ci-galkyloxycarbonyl, Cj^alkylaminoCmsalkyt or di(Ci^aIkyl)aminoCi^alJcyl; 

-L- is a bivalent radical selected from Cj.galkanediyU carbonyl, sulfonyl, or 
Ci^alkanediyl substituted with phenyl; 




is a radical selected from 
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H 



(a-33) 





(a-49) 



(a-34) 



(a-35) 



(a-38) 



N O 
H 



(a-39) 




(a-50) 



CR 6 ] 



(a-51) 



(a-36) 




(a-40) 











(a-41) 


(a-42) 


(a~43) 


(a-44) 




N 




H 


(a-45) 


(a-46) 


(a-47) 


(a-48) 



wherein each s is independently 0, 1, 2, 3, 4 or 5; 

each R 5 and R 6 are independently selected from hydrogen; halo; hydroxy; amino; nitro; 
trihaloCj^alkyl; trihaloCi^alkyloxy; Ci- 6 alkyl; C|. 6 alkyl substituted with aryl and 
C 3 .iocycloalkyl; Ci. 6 alkyloxy; Ci-ealkyloxyCi^alkyloxy; Ci. 6 alkylcarbonyl; 
Ci-^alkyloxycarbonyl; Ci. 6 alkylsulfonyl; cyanoCi. 6 alkyl; hydroxyCi. 6 alkyl; 
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hydroxyCi^alkyloxy; hydroxyCi^alkyl amino; aminoCi^alkyloxy; 
di(Cmjalkyl)aminocarbonyl; di(hydroxyCi- 6 alkyl)amino; (aryl)(C|.6alky1)anrino; 
di(Ct.6alkyl)ammoCi^alkyloxy; di(Ct^alkyl)aminoCi.6alkyIamino; 
<U(Ci^aIkyl)aminoCi^alky]aniinoCi.6alkyl; arylsulfonyl; arylsulfonylamino; 
aryloxy; aryloxyCj^alkyl; arylC^alkenediyl; di(Ci.6a!kyl)amino; 
di(Ci. 6 alkyl)aminoCi- 6 aIkyl; diCC^alky^aminoCCi^alkyOamino; 

di(Ct-6alkyl)amino(C i ^alkyl)aminoCi^a!kyl; 
di(Ci^alkyl)amiiioCj.6alkyl(Ci.6alkyl)amino; 
di(Ci^alkyl)aminoCi^alkyl(Ci^alkyI)aminoCi.6alkyl; 

aminosulfonyIamino(Ci.6alkyl)amino; 

aminosulfonylanuno(Ci^alkyl)aminoCi^alkyI; 

<ti(Ci.6alkyl)aminosulfonylamino(Ct^alkyl)aniino; 

di(Ci^alkyl)aminosulfonylamino^ cyano; thiophenyl; 

thiophenyl substituted with di(C w alkyl)aminoCi.6alkyKCi.6alkyl)aminoCi. 6 alkyl, 
<Ji(Ci^aIkyl)aniinoCt^aIky], Ci-6alkylpiperazinylCi^alkyl, 
hydroxyCi.6alkylpiperazinylCi.6alkyl T 
hydroxyCi-ealkyloxyCi^alkylpipenizinyJCi^alkyl, 
di(Ci^alkyl)anunosulfonylpiperazinylCi.6alkyl, 

Ci. 6 alkyIoxypiperidinyl, C|. 6 alkyloxypiperidinyiCi_6alkyl, morpholmylCi. 6 alkyl, 
hydroxyCi^alkyl(Ci-6alkyl)aminoCi.6alkyU or di(hydroxyC 1 .6alkyl)aminoC 1 .6a]kyl; 
furanyl; furanyi substituted with hydioxyCi-ealkyl; benzofuranyl; imidazolyl; 
oxazolyl; oxazolyl substituted with aryl and C,. 6 alkyl; Ci.<$alkyitriazoIyl; tetrazolyt; 
pyrrolidinyl; pyreolyl; piperidinylCi^alkyloxy; morpholinyl; Ci-ealkylmorpholmyU 
morpholinylCi.$aIkyloxy; 
raofpholinylCi.6atkyl;TnotpholmylCi.6alkyl amino; 
moipholinylCi^alkyIaminoCi-6alkyI; piperazinyl; C^alkylpiperazinyt; 

Ci^alkylpiperazinylCi^alkyloxy; piperazinylCi.6alkyl; 

naphta!enylsulfonylpiperazinyl;naphtaIenylsulfonylpiperidinyl;naphtatenylsulfonyl; 
Ci-ealkylpiperazinylCi^alkyl; Ci_ 6 alkyIpiperazinylCi.6alkylamino; 
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C,^aIkylpiperazinylC|. 6 alkylamiiioC,^alky]; Ci^alkylpiperazinylsulfonyl; 
aminosulfonylpiperazinyJCi^alkyloxy; aminosulfbnylpiperazinyl; 
aminosulfonylpiperazinylCi^aIkyl;di(C w alkyOaminosulfonylpiperazi 
di(C 1 . 6 alkyl)aminosuIfonyIpiperazinylC] .6a1kyl; hydroxyC^alkylpiperazinyl; 
hydroxyC l ^alkylpiperazinylCi^alkyl; Ci. 6 alkyIoxypiperidinyl; 

Ci^alkyloxypiperidinylCj^alkylipiperidinylaminoCi^alkylamino; 
piperidinylaminoCi.6alkyIaminoCi.6alkyl; 

(Ci.eaIkylpiperidinyl)(hydroxyCi4ialky!)aminoC|^kylamiiio; 

(Ci. 6 aIky]piperidinyl)(hydroxyCi^alkyl)aminoCi.6alkylaminoCi^alkyl; 

hydroxyCj.6alkyloxyCf. 6 alkylpiperazinyJ; 

hydroxyCLealkyloxyCLealkylpiperazinylCi^alkyl; 

(hydroxyCi. 6 alkyl>(C 1 . 6 alkyI)amino;(hy<JroxyC 1 ^lkyO(C 1 ^alkyl)ami 

hydroxyC^ 6 a]kylaminoCl^a^kyl;di(hydroxyC 1 ^alkyl)aminoC^ 6 alkyI; 

pyrrolidinylC^alkyl; pyrroIidinylCi^alkyloxy; pyrazolyl; thiopyrazolyl; pyrazolyl 
substituted with two substituents selected from Ci-galkyl or trihaloCi^alkyl; 
pyridinyl; pyridinyl substituted with Ci^alkyloxy, aryloxy or ary!; pyrimidinyl; 
tetrahydropyrimidinylpipei^n^ 

quinolinyl; indolyl; phenyl; phenyl substituted with one, two or three substituents 
independently selected from halo, amino, nitro, Ci^alkyl, Ci^alkyloxy, 
hydroxyCj^alkyl, trifluoromethyl, trifluoromethyloxy, hydroxyCi^alkyloxy, 
Cwalkylsulfonyl, Ci^alkyloxyCiwjalkyloxy, Ci^alkyloxycarbonyl, 
aminoCj_4alkyloxy, di(Ci^alkyI)aminoC 1 . 4 alkyIoxy, di(Ci^alkyl)amino, 
di(Ci_4alkyI)aminocarbonyl, di(C M alkyl)aminoCi^alkyl, 
di(Ci.4alkyI)aminoCiutalkylaminoCi^alkyl, 
di(Ci_ 4 alkyl)ainino(Ci^alkyl)aimro 
diCCiwtalkyOaminoCi^alkyKCi^alkyOammo^ 
di(Ci^alkyl)aminoC l ^^yl(C 1 ^alkyl)aminoCi^alkyl, 
aminosulfonylamino(Ci^alkyl)amino, 
aminosulfonylamino(Ci^alkyl)aminoCi^alkyl, 
di(C i.4aIkyl)aminosulfonylamino(Ci . 4 alkyl)amino, 
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cU(Ci^alkyl)amtnosulfonylamino(Ci^alkyl)aminoCi^alkyl, cyano, 
piperidinylCMalkyloxy, pynolidinylCi^alkyioxy, aminosulfonylpiperazinyl, 
aininosulfonylpiperazanylCi^alkyl, di(Ci^alkyi)aminosuifonylpiperazinyl, 
di(Ciwtalkyl)aminosuIfonylpiperazinyICi^alkyl, hydroxyCi^alkylpiperazinyl, 
hydroxyCi^alkylp^)erazinyICiwialkyl, Ci^alkyloxypiperidinyl, 
Ci^talkyloxypiperidinylCi^alkyl, hydroxyCi^alkyloxyCiwtalkylpiperazinyl, 
hydroxyCi^al]cyloxyCi^alkylpiperazinylCi.4aIkyl t 

(hydroxyCi.4alkyl)(Ci^alkyl)amino, (hydroxyCi.4alkyl)(CMalkyl)aminoCi^alkyl > 
di(hydroxyCi^allsyl)amino, di(hydroxyCiwialkyI)aminoCi^alkyl, furanyl, furanyl 
substituted with ~CH=CH-CH=CH-, pyrrolidinylCi^alkyl, pyrrolidinylCi^alkyloxy, 
morpholinyl, morpholinylCi^alkyloxy, raorpholinylCi^alkyl, 
morpholinylCi^alkylamino, morphoIinylCi^alkylaminoCi^alkyl, piperazinyl, 
Ci-4alkylpiperazinyl, C^alkylpiperazinylCt.4alkyloxy, piperazinylC^alky], 
Ci^alkylpiperazmylC t.4alkyl, Ci^alkylpiperazinylCj^alkylarnino, 
Ci^alkylpiperazinylCi^alkylanunc^ 

tetrahydropyrimidinylpiperazinylCi^alkyl, ptperidmylaminoCi^alkylaraino, 

piperiditiylaminoCi^alkylaminoCi^alkyl, 

(Ci^alkylpiperidinyl)(hydroxyCi^aIky])aininoC!w»a]kyIaniino» 

(Ci^alkyIpiperidinyl)(hydroxyCi^all^l)aniinoCMalkylaminoCi^alkyl, 

pyridinylCi^alkyloxy, 

hydroxyCi^alkyJamino, hydroxyCi^alkylammoCi^alkyl, 
di(C]^a1ky0aminoC|^alkylamino, aminothiadiazoly], 
aminosulfonylpiperazinylCi^alkyloxy, or thiophenylCi^alkylamino; 
each R 5 and R 6 can be placed on the nitrogen in replacement of the hydrogen; 

aryl in the above is phenyl, or phenyl substituted with one or more substituents each 
independently selected from halo, Cusalkyl, C|.,saikyloxy, trifluoromethyl, cyano or 
hydroxycarbonyl. 

260. The compound of claim 259 wherein each of R 2 , R 3 , and R 4 corresponds to R 12 , R 13 , and 
R 14 , respectively, in claim 259 wherein: 
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n is 0, 1 or 2; 
misO. 1 or 2; 

each Q is ; 
each X is nitrogen; 

R 2 is hydrogen; 

-L- is a bivalent radical selected from carbonyl, sulfonyl, or Ci^alkanediyl 
substituted with phenyl; 

is a radical selected from (a-1), (a-20) or (a-43); 
each s is independently 0 or 1; 

each R 5 is independently selected from hydrogen or phenyl. 

261. The compound of claim 259 wherein each of R 2 , R 3 , and R 4 corresponds to R 12 , R 13 , and 
R 14 , respectively, in claim 259 wherein: 

n is 0, 1 or 2; 
m is 1 or 2; 

Qis"" 0 ^; 
X is nitrogen; 

R 2 is hydrogen; 

■ -Lr is a bivalent radical selected from carbonyl or sulfonyl; 

is a radical selected from (a-1) or (a-20); 
i each s is independently 0 or 1; 

l each R 5 is independently selected from hydrogen or aryL 

262. The compound of claim 259 wherein each of R 2 , R 3 , and R 4 corresponds to R 12 , R 13 , and 
R 14 , respectively, in claim 259 wherein: 

tis 0; 
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R 2 is hydrogen, hydroxy, amino, hydroxyCi^alkyl, Ci^alkyl, Ci. 6 alkyloxy t 



arylCi-ealkyl, aminocarbonyl, aminoCi.6alkyl, Ci.6alkylaminoCi.6alkyl or 
di(Ci-6alkyl)aminoCi.6alkyl; 

•L- is a bivalent radical selected from Cj^alkanediyl, carbonyl or sulfonyl; 



is a radical selected from (a-1), (a-3), (a-4), (a-5), (a-6), (a-7), (a-8), (a-9), 
(a-10), (a-11), (a-12), <a-13), (a-14), (a-15), (a-16), (a-17), (a-18), <a-19), (a-20), 
(a-21), (a-22), (a-23), (a-24), (a-25), (a-26), (a-28), (a-29), (a-30), <a-3l), (a-32), 
(a-33), <a-34), (a-35), <a-36), (a-37), (a-38), (a-39), (a-40), (a-41), <a-42), (a-44), 
(a-45), (a-46), (a-47), (a-48) or (a-51); 
each s is independently 0, 1 , 2, 3 or 4; 

R 5 is hydrogen; halo; hydroxy; amino; nitro; trihaloCt-ealkyI; trihaloCj^alkyloxy; 
Cj-galkyl; Ci^alkyloxy; Ci^alkylcarbonyl; Ci^alkyloxycarbonyl; 
Cj-^alkylsulfonyl; hydroxyCj.galkyl; aryloxy; di(C|^alkyl)amino; cyano; 
thiophenyl; furanyl; furanyl substituted with hydroxyCi-galkyl; benzoftiranyl; 
imidazolyl; oxazolyl; oxazolyl substituted with aryl and Ci-galkyl; 
Ci-galkyltriazolyl; tetrazolyl; pyrrolidinyl; pyrrolyl; morpholinyl; 

Ci-ealkylmorpholinyl; piperazinyl; Ci^jalkylpiperazinyl; 

hydroxyCi^alkylpiperazinyl; Ci-galkyloxypiperidinyl; pyrazoly; pyrazolyl 

substituted with one or two substituents selected from Ci.galkyl or trihaloCi^alkyl; 

pyridinyl; pyridinyl substituted with Ci-ealkyloxy, aryloxy or aryl; pyrimidinyl; 

quinolinyl; indole; phenyl; or phenyl substituted with one or two substituents 

independently selected from halo, Ci^alkyl, Cj^alkyloxy ortrifluoromethyl; 
R 6 is hydrogen; halo; hydroxy; amino; nitro; trihaloCi-ealkyl; trihaloCi.^lkyloxy; 

Ci„$a!kyl; Ci^alkyloxy; Ci^alkylcarbonyl; Ci-galkyloxycarbonyl; 

Ci^alkylsulfonyl; hydroxyCi.galkyl; aryloxy; di(Ci.6alkyl)amino; cyano; pyridinyl; 

phenyl; or phenyl substituted with one or two substituents independently selected 

from halo, Cj^alkvl, Ci.fialkyloxy ortrifluoromethyl. 
263. The compound of claim 259 that is selected from one of 
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wherein <£, R l , R 2 , R 3 , and R 4 are as defined in accordance with claim 1. 

264. The compound of claim 259 R\ R 2 , R 3 , and R 4 are all H. 

265. A compound according to claim 259 for use in inhibting histone deacetylase. 

266. A compound according to calim 259 for use in treatment of a disease selected from the 
group consisting of a cell proliferative disease, a protozoal disease and a fungal disease. 

267. The compound of claim 266, wherein said treatment is effected by inhibiting histone 
deacetylase. 

268. The compound of calim 266, wherein said cell proliferative disease is a neoplastic cell 
proliferative disease. 

269. The compound of claim 266, wherein said cell proliferative disease is cancer. 

270. The compound of claim 269, wherein said cancer is a solid tumor cancer. 

271. The compound of claim 269, wherein said cancer is selected from the group consisting of a 
lymphoma, lung cancer, colon cancer, prostrate cancer, stomach cancer, breast cancer and 
leukemia. 

272. A pharmaceutical composition comprising a compound according to claim 259 and a 
pharmaceutical^ acceptable carrier. 

273. The pharmaceutical composition of claim 272 further comprising a nucleic acid level inhibitor 
of histone deacetylase. 

274. The pharmaceutical composition of claim 273, wherein siad nucleic acid level inhibitor is an 
antisense oligonucleotide complementary to a nucleic acid that encodes for a histone deacetylase. 

275. The pharmaceutical composition of claim 274, wherein said antisense oligonucleotide is 
selected from the group consisting if SEQ ID No:l, SEQ ID No:2, SEQ ID No:3, SEQ ID No:4, SEQ ID 
No:5, SEQ ID No:6, SEQ ID No:7, SEQ ID No:8, SEQ ID No:9, SEQ ID No:10, SEQ ID No:ll, SEQ ID 
No:12, SEQ ID No:13, SEQ ID No:14, SEQ ID No:15, SEQ ID No:16, and SEQ ID No:17. 

276. A method of inhibiting histone deacetylase, the method comprising contacting said histone 
deacetylase with an inhibiting efective amount of a compound according to claim 259. 
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277. A method of treating an individual having a disease selected from the group consisting of a 
cell proliferative disease, a protozoal disease and a fungal disease, said method comprising 
administering to said individual a treatment effective amount of the pharmaceutical composition of 
claim 272. 

278. A method of treating an individual having a disease selected from the group consisting of a 
cell proliferative disease, a protozoal disease and a fungal disease, said method comprising 
administering to said individual a treatment effective amount of the pharmaceutical composition of 
claim 273. 

279. The method of claim 277, wherein said cell proliferative disease is a neoplastic cell 
proliferative disease. 

280. The method of claim 277, wherein said cell proliferative disease is cancer. 

281. The method of claim 280, wherein said cancer is a solid tumor cancer. 

282. The method of claim 281, wherein said cancer is selected from the group consisting of a 
lymphoma, lung cancer, colon cancer, prostrate cancer, stomach cancer, breast cancer and 
leukemia. 

283. The method of claim 278, wherein said cell proliferative disease is a neoplastic cell 
proliferative disease. 

284. The method of claim 278, wherein said cell proliferative disease is cancer. 

285. The method of claim 284, wherein said cancer is a solid tumor cancer. 

286. The method of claim 285, wherein said cancer is selected from the group consisting of a 
lymphoma, lung cancer, colon cancer, prostrate cancer, stomach cancer, breast cancer and 
leukemia. 

287. A compound of the formula: 




or a pharmaceutical^ acceptable salt thereof, wherein 
<D is -NH 2 or -OH; 
R 1 is H or as defined in claiml; 
R 2 , R 3 , and R 4 are as defined in claim 1; 
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t is 0, 1» % 3 or 4 and when t is 0 then a direct bond is intended; 

/ / 

— ccT — CR CH 

Q is nitrogen or ^ , \ ,or \ ; 



X is nitrogen or 



Y is nitrogen or 

Z is -NEK -0-or-CH 2 -; 
R is selected from the group consisting of hydrogen, halogen, -NH 2 , nitro, hydroxy, aryl, 

heterocyclyl, Cs-Cs-cycloalkyl, heteroaryl, Ci-C r akyl, haloalkyl, d-Cralkenyl, Ci-C r alkynyl, CrCr 
acyl, Ci-Cralkyl-aryloxy, Ci-Cy-alkyl-arylsulfanyl, Ci-Cr-alkyl-arylsulfinyl, Ci-Cr-alkyl-arylsulfonyl, 
Ci-Cr-alkyl-arylaminosulfonyl, Ci-C7-alkyl-arylamine, Ci-Cralkynyl-C(0)-amine, Ci-C r alkenyl-C(0)- 
amine, Ci-C r alkynyl-R 9 , Ci-C r alkenyl-R 9 wherein R 9 is hydrogen , hydroxy, amino, Ci-Cralkyl or 
Ci-Cralkoxy; 

R 12 is hydrogen, hydroxy, amino, hydroxyCi. 6 alkyl, Ci^alkyl, Ci^alkyloxy, 
arylCi-ealkyl, anrinocarbcmyl, hydroxycarbonyl, amiiioCi.6aIkyl, 
aminocarbonylCi^allcyl, hydroxycarbonylC 1 . 6 allsyl, hydroxyaminocarbonyl, 
Ci^alkyloxycarbonyl, Ci^alkylanrnioCi-galkyl or dKCi^alkyOan^oCi-ealkyl; 

-hr is a bivalent radical selected from -NR 9 C(0)-, -NR 9 S0 2 - or ~NR 9 CH 2 - 
wherein R 9 is hydrogen, Ci^alkyl, C 3 -iocycIoalkyl, hydroxyCi^alkyl, 
C^alkyloxyCi-ealkyl or di(Ci- 6 alkyl)anunoCi^alkyl; 



— © 



is a radical selected from 

6 S ^ 5 >s *\ 



&\ XR 5 >s F-% JF 

t) ^ u 



Ca-1) 



(a-2) (a-3) (a-4) 
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trihaloCi^alkyl; trihaloCi^alkyloxy; Ci^alkyl; Ci-ealkyl substituted with aryl and 

C3-iocycloalkyl; Ci^alkyloxy; Ci^alkyloxyCi^alkyloxy; Ci.^alkyicarbonyl; 

Ci^alkyloxycaibonyl; C 1 ^alkylsulfonyl; cyanoCi^alkyl; hydroxyCi^alkyl; 

hydroxyCi-^alkyloxy; hydroxyCi^alkylamino; aminoCi-^alkyloxy; 

di(Ci^alfeyl)aminocaibonyl; di(hydroxyCi.6alkyl)amino; (aryl)(Ci^alkyl)amiiio; 

di(Ci^all^l)aminoCi-6al^loxy; di(Ci^alkyl)ainiBoCi^saEkylamino; 

di(Ci^5alkyl)aniinoCi^ arylsulfonyl; arylsulfonylamino; 

aryloxy; aryloxyCi^alkyl; arylC^eaHcenediyl; di(Ci^alkyl)amino; 

di(Ci^alkyl)aminoCi^aEkyl; di(Ci^alkyl)amnio(Ci^alkyl)amino; 

di(Ci^alkyl)ainmo(C^ 

di(Ci_$allcyl)airrinoCi^al^ 

di(Cx.6*^l)a^ftoC^^ 

an±K«ulfonylaimno(Ci 

aminoswlfonyl^^ 

di(Ci^aIkyl)aminosulfonylamm 

di(Ci-6alkyl)aniinosulfo^^ cyano; thiophenyl; 

thiophenyl substituted with cU(Ci.tfall^l)ajflm^^ 

di(Ci^alkyl)anrinoCi^alkyl, Ci-ealkylpiperazinylCi-galkyl, 

hydroxyCi^galkylpiperazinylCi^alkyl, 

hydroKyCi^alkyloxyQ 

di(Ci-6aIkyl)aininosu^ 

Ci^allsyloxypiperidinyl, Ci-ealk^oxypiperidinylCi^alkyl^ morpholinylCi^alkyl, 
hydroxyCt^kyl(Ci^alkyty^ or di(hydroxyCi^alkyl)ammoCi^aDryl; 

fuianyl; furanyl substituted with hydroxyCi^alkyl; benzofuranyl; imidazolyl; 
oxazolyl; oxazolyl substituted with aryi and Ci^alkyl; C^alkyltriazolyl; tetrazolyl; 
pyrrolidinyl; pyirolyl; piperidinylCi-galkyloxy; moipholftxyl; Ci-eaUcylmorpholinyl; 
moxpholinjdCi^alkyloxy; 

morpholinylCi^alkyl; morphoHnylCi^alkylamino; 
moiphoIinylC^fialkylaminoCi-galkyU piperazinyl; Ci^ealkylpipCTazmyl; 
Ci^allcylpiperazinylCi^allcyioxy; piperazinylCi^alkyl; 

naphtalenylsulfonylpiperazinyl; naphtalenylsulfonylpipeiidinyl; naphtalenylsulfonyl: 
Ci.6alkylpiperazinylCi.6aliyU Ci^alkylpiperazmylCi^alfcylamino; 
Ci_6aIkylpiperazinylCx.6a^^ C^galkylpiperazinylsulfonyl; 
aixiinosulfonylpipera2inylCi^alkyloxy; aminosulfonylpipesrazin^d; 
aminosulfonylpiperazinylCi^allcyi; di(Ci.6alkyl)aminosulfonylpiperazinyl; 
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<fc(Ci^alkyl)aminosulfony 

hydroxyCi^cylpipei^anylCi^attyl; Ci_ 6 aIkyloxypipeiidinyl; 

Ci^salkyloxypiperidinylCi-ealkyl; piperidinylaminoCi-ealkylamino; 

piperidinylaimnoCi^alkylaminoCi^alkyl; 

(Ci^dkylpiperidinyl)(hy&^^ 

(Ci_ 6 alkylpiperidmyO 

hydroxyCi^alkyloxyCi^alkylpiperKinyl; 

hydroxyCi^alkyloxyCi.<sa^ 

(hydroxyCi^an^l)(Ci^alkyI)amino; (hyd^ 

hydroxyC^alkylaminoCi^alkyl; cHChydroxyCi. 6 alkyl)aminoCi.6alkyl; 
pyrroIidinylCi_6aJkyl; pynolidinylCi^alkyloxy; pyrazolyl; thiopyrazolyl; pyrazolyl 
substituted with two substituents selected from Chalky] or trihaloCi^eaDcyl; 
pyridinyl; pyridinyl substituted with Ci^alkyloxy, aryloxy or aryl; pyrimidinyl; 
teti^ydropyriinidinyipiperazinyl; tetrahydropyrinridinylp^ 
quinolinyl; indole; phenyl; phenyl substituted with one, two or threei substituents 
independently selected ftom halo, amino, nitro, Ci^alkyl, Ci„eaIkyIoxy„ 
hydroxyCi^aUcyl, trifluoromethyl, trifluoromethyloxy, hyckoxyCi^alkyloxy, 
Ci^alkylsulfonyl, Ci^alkyloxyC^alkyloxy, Ci^alkyloxycarbonyl, 
aminoCi^alkyloxy, di(C M alI^l)aiiiinoC)i^alkyloxy, di(Ci^alkyl)amino, 
di(Ci^alkyl)aminocarbonyl, di(Ci^alkyl)aminoCi-4alkyl, 
di(Ci^kyl)aminoCi^d]^^ 

di(Ci^alkyl)amino(Ci^alkyl)amino, di(Ci.4alkyl)amino(C^^ 

di(Ci^alkyl)aminoCi^alkyl(Ciwtalkjd)ainino, 

d^Ci^altyl)am^ 

aminosvdfbnylamino(Ci^aIkyl)amino, 

anainosulfonylanaino(Ci^alkyl)aminoCi-4alkyl, 

di(Ci^alkyl)aminosulfonylamino(Ci^aIkyl)amino, 

di(Ci^alkyl)ammosu^ cyano, 

piperidinylCi^aUcylcwcy, pynolidinylC M alkyloxy, aminosulfonylpip^cazinyl, 

aminosulfonylpiperazanylCi^alkyl, di(Ci^all^l)aiDinosulfonylpipeiminyl, 

di(Ci^alkyl)aininosulfonylpipera2inylC M alkyl, hydroxyCMalkylpiperazinyl, 

hydroxyCiwtalkylpiperazinylCi^alkyl, Ci^alkyloxypiperidinyl, 

C^alkyloxypiperidinylCMalkyl, hydroxyC M alkyloxyCi-4alkylpiperazinyl, 

hydroxyCi^kyloxyCi^dkylpiperazinylCMalkyl, 

(hydroxyCi.4alkyl)(C M alkyl)amino, (hydroxyCi^dkyDCCi^alkyDaininoCi^alkyi, 
di(hydroxyC w aIkyl)amino, <K(hydroxyCi^alkyl)arainoCi^an<yl, fiiranyl, furanyl 
substituted with --CH=CH-CH==CH-, pyrrolidinylCi^alkyl, pynx>lidinyICi- 4 alkyloxy, 
morpholinyl, morpholinylCMaDcyloxy, moipholinylCi^aDcyl, 
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moipholmylCi-4alI^lammo, morpholinjdCi^alkylamiiioCi^alkyi, piperazinyl, 

C^alkylpiperamyl, C 1 .4aljkyIpiperazinylCi.4al3cyloxy, piperazinylCMalkyl, 

Ci.4alkylpiperazmylCi^alkyl, Ci^alkylpiperazinylCi^.alkylamino, 

Ci^alkylpiperazmylCi.^^ 

tetrahydropyrimidinylpiperaz^^^ 

piperi(finylaminoCi-4SI^laminoCMalkyl, 

(CiwjaIkylpipericJmyl)(hyd^ 

(CMalkylpiperidinylXhydro^^ 

pyiidinylCiwjalkyloxy, 

hydroxyCi^alkylamino, hydroxy^^ 

di(Ci^alkyl>aminoCi^alkylamino, aminothiadiazolyl, 

aminosalfonylpiperazinylCi^alkyloxy, or ttoophenylCt^alkylamino; 
each R 5 and R 6 can be placed on the nitrogen in replacement of the hydrogen; 
aryl in the above is phenyl, car phenyl substituted with one or mote substituents each 

independently selected from halo, Ci^alkyl, Ci. 6 aHcyIoxy, trifluoromethyl, cyano or 

hydroxycarbonyl. 

288. The compound of claim 287 wherein each of R 2 , R 3 , and R 4 corresponds to R 12 , R 13 , 

and R 14 , respectively, in claim287 wherein: 

tisOorl; ^ / 



w is a radical selected fiom(a-l) or (a-20); 
each s is independently 0 or 1; 

each R 5 is independently selected from hydrogen or phenyl. 

289. The compound of claim 287 wherein each of R 2 , R 3 , and R 4 corresponds to R 12 , R 13 , and 
R 14 , respectively, in claim287 wherein: 




X is nitrogen; 
R 12 is hydrogen, hydroxy, Ci^alkyl, orarylC^alkyl; 



-L- is a bivalent radical selected from -NHC(O)- or -NHS0 2 -; 
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tisl; ^ / 

QlS ^ ; > \ ,or \ , 

X is nitrogen; 
Y is nitrogen; 
Zis-O-or-CKfe-; 

R 12 is H; 

-L- is a bivalent radical selected from -NHC(O)- or -NHSO2-; 

is a radical selected from (a-1) or (a-20); 
each s is independently 0 or 1; 

each R 5 is independently selected from hydrogen or phenyl. 

290. The compound of claim 287 wherein each of R 2 , R 3 , and R 4 corresponds to R 12 , R 13 , and 
R u , respectively, in claim 287 wherein: 
tis 0; 

R 12 is hydiogen, hydroxy, amino, hydroxyCi-galkyl, Ci.galkyl, Cj^alkyloxy, 

' arylCi-ealkyl, aminocarbonyl, aminoCi-ealkyl, Ci.galkylaminoCi.6aHcyI or 
di(Ci.$alkyl)aminoCi.$aHcyl; 

-L- is a bivalent radical selected from -NHC(O)- or -NHSO2-; 



-0 



is a radical selected from (a-1), (a-3), (a-4), (a-5), (a-6), (a-7), (a-8), (a-9), 
(a-10), (a-11), (a-12), (a-13), (a-14), (a-15), (a-16), (a-17), (a-18), (a-19), (a-20), 
(a-21), (a-22), (a-23), (a-24), (a-25), (a-26), (a-28), (a-29), (a-30), (a-31), (a-32), 
(a-33), (a-34), (a-35), (a-36), (a-37), (a-38), (a-39), (a-40), (a-41), (a-42), (a-44), 
(a-45), (a-46), (a-47), (a~48) or (a-51); 
each s is independently 0, 1, 2, 3 or 4; 
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R s is hydrogen; halo; hydroxy; amino; nitro; trihaloCi^alkyl; trihaloCi^alkyloxy; 
Ci^alkyl; Ci^atkyloxy; Ci^alkylcarbonyl; Ci^alkyloxycarbonyl; 
Ci^aBcylsuIfonyl; hydroxyCi^alkyl; aryloxy; di(Ci^a]kyl)amino; cyano; 
thiophenyl; furanyl; furanyl substituted with hydroxyCi^alkyl; benzofuranyl; 
irnidazolyl; oxazolyl; oxazolyl substituted with aryl and C^alkyl; 
Ci^jalfcyitriazoiy!; tetrazolyl; pyrrolidinyl; pyrrolyl; morpholiny!; 
Ci^alkylmorpholinyl; piperazinyl; 
Ci^alkylpiperazinyl; hydroxyCi^alkylpiperazinyl; 
Ci^allcyloxypiperidinyl; pyrazoly; pyrazolyl substituted with one or two 
substituents selected from Ci^alkyl or tohaloCi.galkyl; pyridinyl; pyridinyl 
substituted with Ci^alkyloxy, aryloxy or aryl; pyriniidinyi; quinolinyl; indole; 
phenyl; or phenyl substituted with one or two substituents independently selected 
from halo, Ci-galkyl, Q^alkyloxy or hifluoromethyl; 

R* is hydrogen; halo; hydroxy; amino; nitro; trihaloCi.6alkyl; trihaloCi-ealkyloxy; 
Ci^alkyl; Ci- 6 alkyloxy; Ci.6alkyIcarbonyI; Cj^alkyloxycarbonyl; 
Cj^aBeylsulfonyl; hydroxyCi^alfcyl; aryloxy; di(Ci^B^)arnino; cyano; pyridinyl; 
phenyl; or phenyl substituted with one or two substituents independently selected 
from halo. Ci^alkyl, Ci.galkyloxy or trifluoromethyl. 

291. The compound of claim 287 wherein each of R 2 , R 3 , and R 4 corresponds to R 12 , R 13 , and 
R 14 , respectively, in claim 287 wherein: 

R 3 and R 4 are each independently selected from hydrogen, hydroxy, 
hydroxyCi^alkyl, aminoCi^alkyl or aminoaryl; 



is a radical selected from (a-1), <a-2), (a-3), (a-4), (a-5), (a-6), (a-7), (a-8), 
<a-9), (a-10), (a-11), (a-12), (a-13), (a-14), (a-15), (a-16), (a-17), <a-18), (a-19), 
(a-20), (a-21), (a-22), (a-23), (a-24), (a-25), (a-26), (a-27), (a-28), (a-29), (a-30), 
(a-31), (a-32), (a~33), (a-34), (a-35), (a-36), (a-37), (a-38) T (a-39), (a-40), <a-41), 
(a-42)(a-43)or(a-44); 

each R s and R 6 are independently selected from hydrogen; halo; hydroxy; amino; 
nitro; trihaloCj^alkyl; trihaloCi.6alkyloxy; Ci^alkyl; C^alkyloxy; 
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Ci^alkyloxyC^aEkyloxy; Ci-eaDcjdcarbonyl; C 1 ^aIkylsulfonyl; cyanoCi^alkyl; 

hydroxyCi^aDcyl; hydkoxyCi-6aIkyloxy; hydroxyCi^alkylamino; 

aminoCi-ealkyloxy; di(Ci. 6 aDcyl)aminocarbonyl; dt(hydroxyCi. 6 allcyl)anTino; 

aryICi^aIky0axnino;di(Ci.galkyl)aminoCi.6alkyloxy; 

di(Ci^aDcyl)aminoCi^alkylamino; arylsulfonyl; arylsulfonylamino; aryloxy; 

aryIC2-6alkenediyl; di(C]^alkyI)amino; 

(fi(C^alkyl)anmoCi^al^ 

cyano; tfaiophenyl; thiophenyl substituted with 

dKC^alkylJammoCi^^u^^^ di(Ci^altyl)aminoCi^aBcyl, 
Ci^lkylpiperazraylCi^alkyl or diOiydroxyCi^alkyl)aminoCi^alkyl; furanyl; 
imidazolyi; C^alkyltriazolyl; tetrazolyl; pyrrolidinyl; piperidinylCi^alkyloxy; 
morpholinyl; Ci.salkylmorpholinyl; raorpholinylCi-galkyloxy; 
morpholinylCi^kyl; C 1 . 6 alkylpiperazuiyl; Ci^jalkylpiperazinylCi^alkyloxy; 
Ci.6alkylpiperazanyiCi^aIkyl; Cj^jalkylpiperazmylsulfonyl; 
annBOsulfonylpipei^nylCi^alkyloxyjaininosulfonylpiperazm 
annnosulfony]piperazinylCi. € alk^^^^ 
di(Ci.6alkyl)aminosuIfcmylpiperazmylCi^alkyl;h 
hydroxyC^aikylpiperazinylCi^alkyl; Ci^alkyloxypiperidinyl; 
Ci^alkyloxypiperidinylCi.6alkyl;ty 
hydroxyCi^alkyloxyCi.6alkylpiperazinyICi^alkyl; 
(hydroxyCi^alkylXQ-eal^ 

pyrrolidinylCi^salkyloxy; pyrazolyi; thiopyrazolyl; pyrazolyl substituted with two 
substituents selected from Ci^alkyl or trihaloCi^alkyl; pyridinyl; pyridinyl 
substituted with Ci^alkyloxy or aryl; pyrinudinyl; quinolinyl; indole; phenyl; phenyl 
substituted with one, two or three substituents independently selected from halo, 
amino, Ci^alkyl, Ci^alkyloxy, hydroxyC^alkyl, trifluoromethyl, 
trifluoromethyloxy, hydroxyCi.4fllkyloxy, C w alkyloxyCi^aIkyloxy, 
aminoCi^alkyloxy, diCC^all^^ainmoCi^alkyloxy, di(Ci^alkyl)amino, 
di(Ciwtalkyl)aimnoCMalkyl,di(C^^ 

piperidinylCi^alkyloxy, pyiroKdinylC^alkyloxy, aminosulfonylpiperazinyl, 
aminosulfonylpiperazmylC w alky^ ^ 
di(CMalkyl)aininosdfonylpiperazmy^ 
hydroxyCi^alkylpiperazinylC^alkyl, Ci^alkyloxypiperidinyl, 
Ci^alkyloxypiperidmylCi^alkyl.by^ 
hydroxyCi^alkyloxyCi^alkylpiperazinylCMalkjd, 

(hydroxyCi^alky])(Ci^alkyl)amino, (hydroxyCMalky^CCwalkyOaminoCj^alkyl, 
pyrrolidinylCi^alkyloxy, morpholinyIC M alkyloxy, morphoIinylCi^alkyl, 
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Ci^alkylpiperazinyl, Ci^alkylpiperaanylCi^alkyloxy, 

Ci^alkylpiperazinylCi^alkyl, hydroxyCi^aBrylanoiiio, <U(hydroxyCi^aBcyl)ainiiio, 
cM(Ci^all^l)aimnoCMalkylamino, aminothiadiazolyl, 
anunosulfonylpiperazinylCi^alkyloxy, or thiophenylCi^alkylamino. 
292. The compound of claim 287 that is selected from one of 
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wherein the terminal hydroxamic acid moiety (-C(OHMH-OH) is replaced with 




wherein <£, R 1 , R 2 , R 3 f and R 4 are as defined in accordance with claim 1. 

293. The compound of claim 287 wherein R\ R 2 , R 3 , and R 4 are all H. 

294. A compound according to claim 287 for use in inhibting histone deacetylase. 

295. A compound according to calim 287 for use in treatment of a disease selected from the group 
consisting of a cell proliferative disease, a protozoal disease and a fungal disease. 

296. The compound of claim 295, wherein said treatment is effected by inhibiting histone 
deacetylase. 

297. The compound of calim 295, wherein said cell proliferative disease is a neoplastic cell 
proliferative disease. 

298. The compound of claim 295, wherein said cell proliferative disease is cancer. 

299. The compound of claim 398, wherein said cancer is a solid tumor cancer. 

300. The compound of claim 298, wherein said cancer is selected from the group consisting of a 
lymphoma, lung cancer, colon cancer, prostrate cancer, stomach cancer, breast cancer and 
leukemia. 

301. A pharmaceutical composition comprising a compound according to claim 287 and a 
pharmaceutical^ acceptable carrier. 

302. The pharmaceutical composition of claim 301 further comprising a nucleic acid level inhibitor of 
histone deacetylase. 

303. The pharmaceutical composition of claim 302, wherein siad nucleic acid level inhibitor is an 
antisense oligonucleotide complementary to a nucleic acid that encodes for a histone 
deacetylase. 

304. The pharmaceutical composition of claim 303, wherein said antisense oligonucleotide is 
selected from the group consisting if SEQ ID No:l, SEQ ID No:2, SEQ ID No:3, SEQ ID No:4, 
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SEQ ID No:5, SEQ ID No:6, SEQ ID No:7, SEQ ID No:8, SEQ ID No:9 f SEQ ID No:10, SEQ ID 
No:ll f SEQ ID IMo:12, SEQ ID No:13 f SEQ ID No:14, SEQ ID No:15, SEQ ID No:16, and SEQ ID 
No: 17. 

305. A method of inhibiting histone deacetylase, the method comprising contacting said histone 
deacetylase with an inhibiting efective amount of a compound according to claim 287. 

306. A method of treating an individual having a disease selected from the group consisting of a cell 
proliferative disease, a protozoal disease and a fungal disease, said method comprising 
administering to said individual a treatment effective amount of the pharmaceutical composition 
of claim 301. 

307. A method of treating an individual having a disease selected from the group consisting of a cell 
proliferative disease, a protozoal disease and a fungal disease, said method comprising 
administering to said individual a treatment effective amount of the pharmaceutical composition 
of claim 302. 

308. The method of claim 306, wherein said cell proliferative disease is a neoplastic cell proliferative 
disease. 

309. The method of claim 306, wherein said cell proliferative disease is cancer. 

310. The method of claim 309, wherein said cancer is a solid tumor cancer. 

311. The method of claim 310, wherein said cancer is selected from the group consisting of a 
lymphoma, lung cancer, colon cancer, prostrate cancer, stomach cancer, breast cancer and 
leukemia. 

312. The method of claim 307, wherein said cell proliferative disease is a neoplastic cell proliferative 
disease, 

3 13. The method of claim 30, wherein said cell proliferative disease is cancer. 

314. The method of claim 313, wherein said cancer is a solid tumor cancer. 

315. The method of claim 314, wherein said cancer is selected from the group consisting of a 
lymphoma, lung cancer, colon cancer, prostrate cancer, stomach cancer, breast cancer and 
leukemia. 

316. A compound of the formula: 
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or a pharmaceutical^ acceptable salt thereof, wherein 
<D is -NH 2 or -OH; 
R 1 is H or as defined in claim 1; 
R 2 , R 3 , and R* are as defined in claim 1; 

Ring A is a heterocyclyl, wherein if said heterocyclyl contains an -NH- moiety that 
nitrogen may be optionally substituted by a group selected from G; 

R 1 1 is a substituent on carbon and is selected from halo, nitro, cyano, hydroxy, oxo, 
trifluoromethyl, trlfluoromethoxy, amino, carboxy, carbamoyl, mercapto, sulphamoyl, 
Cwalkyl, C2^alkenyl, CWdkynyl, Ci^alkoxy, Q-ealkanoyl, Ci. 6 alkanoyloxy, 
i\KCi^alkyl)amino, ^-(Ci^salkyl^amino, C w alkanoylamino, Ar-(Ci. 6 alkyl)carbamoyl, 
iV.iV-(Ci^alkyl)2carbamoyl, Ci-6alkylS(0) a wherein a is 0 to 2, d-galkoxycarbonyl, 
iV^Ci^alkyl)sulphamoyl, ^//-(Cwalkyl^sulphamoyl, aryl, aryloxy, arylCt^alkyl, 
heterocyclic group, (heterocyclic group)Ci^allcyl or a group (D-E-); wherein R\ including 
group (D-E-), may be optionally substituted on carbon by one or more V; and wherein, if said 
heterocyclic group contains an -NH- moiety that nitrogen may be optionally substituted by a 
group selected from J; 

V is halo, nitro, cyano, hydroxy, oxo, trifluoromethyl, trifluoromethoxy, amino, 
carboxy, carbamoyl, mercapto, sulphamoyl, Ci^alkyl, C2-6alkenyl, C2.6alkynyl, Cmjalkoxy, 
Ci-calkanoyl, Q^alkanoyloxy, iV-(Ci. 6 alkyl)amino, JV,i\^(Ci^alkyl)2arnino, 
Ci^alkanoylamino, Ar-(Ci-6alkyl)carbamoyl,iSUV'-(C w alkyl)2carbamoyl, Ci. 6 alkylS(0) n 
wherein a is 0 to 2, Ci. s alkoxycarbonyl, JVKCi. 6 aU^ 
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or a group <p' -E'-); wherein V, including group (D'-E'-X may be optionally substituted on 
carbon by one or more W; 

W and Z are independently selected from halo, nitro, cyano, hydroxy, oxo, 
trifluoromethyl, trifluoromethoxy, amino, carboxy, carbamoyl, mercapto, sulphamoyl, 
C^alkyl, Ca^alkenyl, C 2 -<5alkynyl l Cmjalkoxy, C^alkanoyl, C^alkanoyloxy, 
i^(Ci^alkyl)amino, i\UV-(C w aDcyI)2amino, Ci^alkanoylamino, i\HCi^alkyl)carbamoyl, 
MiV-(Ci^alkyl) 2 carbamoyl, Ci^alkylS(0) a wherein a is 0 to 2, Ci^alkoxycarbonyl, 
^(Ci-ealkyl)sulphamoyl or iV,iV-(Ci^all<yl)2Sulphamoyi; 

G, J and K are independently selected from C^aHcyl, C^alkenyl, C^sallcynyl, 
Ci. 8 allcanoyl, Cj.gaIlcylsulphonyl, Ci-galkoxycarbonyl, carbamoyl, //-(Ci, s alkyl)carbamoyl, 
iV,AT-(Ci^alkyl)carbamoyl, benzyloxycarbonyl, benzoyl andphenylsulphonyl, aryl, 
arylCi^alkyl or (heterocyclic groupX^alkyl; wherein G, J and K may be optionally 
substituted on carbon by one or more Q; and wherein if said heterocyclic group contains an - 
NH- moiety that nitrogen may be optionally substituted by a group selected from hydrogen or 
Ci. 6 alkyl; 

Q is halo, nitro, cyano, hydroxy, oxo, trifluoromethyl, trifluoromethoxy, amino, 
carboxy, carbamoyl, mercapto, sulphamoyl, Ci^alkyl, C^alkenyl, C 2 -6alkynyl, Ci^alkoxy, 
Ci-ealkanoyl, C^alkanoyloxy, iV-(Ci^alkyl)araino, ^,i^(Ci^alkyl) 2 amino, 
Ci^allcanoylamino, JV-(C a .6alkyl)carbamoyl, IViiV^C^alkyOacarbamoyl, Ci-*alkylS(0) a 
i wherein a is 0 to 2, Ci^alkoxycarbonyl, Ci-ealkoxycarbonylamino, iSMCi^alkyl)sulphanioyl, 
iV;A^(Ci^aUcyl)2Sulphamoyl, aryl, aryloxy, arylC^alkyl, arylC^alkoxy, heterocyclic group, 
(heterocyclic group)Ci^alkyl, (heterocyclic group)Ci. 6 alkoxy, or a group (D"-E"~); wherein Q, 
including group (D"-E"-)> may be optionally substituted on carbon by one or more Z; 

D, D' and D" are independently selected from Ci^dkyl, C^allcenyl, Cz^alkynyl, 

\ C 3 . R cycloalkyl, C 3 . 8 cycloalkylCi^all<yl, aryl, arylC^alkyl, heterocyclic group, (heterocyclic 
group)Ci-6alkyl; wherein D, D' and D" may be optionally substituted on carbon by one or 
more F; and wherein if said heterocyclic group contains an -NH- moiety that nitrogen may be 
optionally substituted by a group selected from K; 

E, E' and E" arc independently selected from -N(R a )-, -O-, ~C(0)CK -OC(0)-, 
D -C(0>, -N(R a )C(0)-, -N(R a )C(0)N(RV, -N(R a )C(O)0-, -OC(0)N(R 8 )-, -C(0)N(R a )-, 

-S(0) r , -SOJSfCRV, -N(R a )S0 2 -5 wherein R a and R b are independently selected from hydrogen 
or Cx^alkyl optionally substituted by one or more F and r is 0-2; 
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F and F' are independently selected from halo, nitro, cyano, hydroxy, trifluoromethyl, 
trifluoromethoxy, amino, carboxy, carbamoyl, meicapto, sulphamoyl, Ci^aBsyl, C^alkenyl, 
Co^salkynyl, Ci^alkoxy, Ci^alkanoyl, Ci-6alkanoyloxy, JV-(Ci^alkyl)amino, 
jV^V-(Ci^aIkyl)2amino, Cwalkanoylamino, //-(Ci^alkyl)carbamoyl, 
-AT,iV-(Ci^allcyl)2carbamoyl, Ci^aDcylS(0)a wherein a is 0 to 2, Ci. 6 alkoxycarbonyl, 
JV-(Ci^alkyl)sulphamoyl and Mi\T-(Ci^alkyl)2Sulphamoyl; 

m is 0, 1, 2, 3 or 4; wherein the values of R 1 may be the same or different; 

Ring B is a ring selected from 



wherein, 

X 1 and X 2 are selected from CH or N, and 

Y\ Y 2 , Y 3 and Y 4 are selected from CH or N provided that at least one of Y\ Y 2 , Y 3 
andY*isN; 
R 12 is halo; 

n is 0, 1, or 2, wherein the values of R 12 are the same or different. 
317. The compound of claim 316 wherein 

* Ring A is a pyridyl, quinolyl, indolyl, pyrimidinyl, morpholinyl, piperidinyl, 
piperazinyl, pyridazinyl, pyrazinyl, thiazolyl, thienyl, tMenopyrimidinyl, thienopyridinyl, 
purinyl, r,2%3\6Metrahydropyridinyl, triazinyl, oxazolyl, pyrazolyl, or furanyl; wherein if 
Ring A contains an -NH- moiety that nitrogen may be optionally substituted by a group 
selected from G. 

• Ring B is thienyl, thiadiazolyl, thiazolyl, pyrimidyl, pyrazinyl, pyridazinyl or pyridyl. 



Ring B is thienyl or pyridyl wherein both the thienyl and the pyridyl are attached to 
Ring A in the 2-position of the thienyl or pyridyl ring and to the amide group of formula (I) in 
the 5-position of the thienyl or pyridyl ring. 




or 
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• rii is halo, amino, Ci^alkyl, Cj^alkoxy, d- 3 alkanoyloxy, AKCi^alkyl)amino, 
i^^CCi-salkyl^amino, Ci- 3 alkanoylamino, iV-(^ 3 alkyl)carbamoyl, 
AUV-(Cu 3 alkyl)2carbamoyL 

• or 

• R 11 is a substituent on carbon and is selected from halo, nitro, cyano, hydroxy, oxo, 
trtfluoromethyl, trifluoromethoxy, amino, carboxy* carbamoyl, mercapto, sulphamoyl, 

Ci^alkyl, C 2 ^aUcenyi, C^aUcynyl, Ci^lkoxy, C^allcanoyl, C^alkanoyloxy, 
iSKQ^alkyQamino, JV,iV-(C w alkyl)2amino f Cmjalkanoylamino, iV-(Ci-6alkyl)carbamoyl, 
N,iV^(Ci^alkyl)2carbamoyl, Ci^alkylS(0) a wherein a is 0 to 2, Q^alkoxycarbonyl, 
W-(Ci^aIkyl)sulphamoyl 7 JVJV-CCi^alk^^sulphamoyl, aryl, aryloxy, arylC^alkyl, 
heterocyclic group, (heterocyclic group)C^aIkyl or a group (D-E-); wherein R\ including 
group (D-E-), may be optionally substituted on carbon by one or more V; and wherein, if said 
heterocyclic group contains an -NH- moiety that nitrogen may be optionally substituted by a 
group selected from J; 

V is halo, nitro, cyano, hydroxy, oxo, trifhioromethyl, trifluoromethoxy, amino, 
carboxy, carbamoyl, mercapto, sulphamoyl, Ci^alkyl, C^alkenyl, Q^alkynyl, C^alkoxy, 
Ci^alkanoyl, Ci^alkanoyloxy, JV-(Ci^alkyl)amino, AT,iV-(Ci-6alkyl)2amino, 

C^alkanoylamino, i^(Ci^allcyl)carbamoyl, JV,iV-(Ci^allcyl)2caibamoyl, C w alkylS(0) a 
wherein a is 0 to 2, C^alkoxycarbonyl, i\r-(Ci. 6 alkyl)sulphamoyl, iV,iV-(Ci^angl) 2 sulphamoyl 
or a group (D*-E*-); wherein V, including group (D'-E*-), may be optionally substituted on 
carbon by one or more W; 

W and Z are independently selected from halo, nitro, cyano, hydroxy, oxo, 
trifluoromethyl, trifluoromethoxy, amino, carboxy, carbamoyl, mercapto, sulphamoyl, 
Ci^allcyl, C 2 *alkenyl, Ca^alkynyl, C^alkoxy, Ci^alkanoyl, Ci^alkanoyloxy, 
//^Ci^alkyl)amino, MiVKQ-Galty^anrino, C^alkanoylamino, JV-CC^alkyQcarbamoyl, 
^-(Ci^alkylJacarbamoyl, C w alkylS(0)a wherein a is 0 to 2, Q-ealkoxycarbonyl, 
i\T-(C w alkyl)sulphamoyl oriV;JV-(Ci-(5alkyl)2Sulphamoyl; 
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G, J and K are independently selected from Ci-galkyi, C^galkenyl, C2^alkynyl, 
Ci^atkanoyl, Ci-salkylsulphonyl, Ci- 8 alkoxycarbonyl, carbamoyl, lV<Ci^alkyl)carbamoyl, 
MJV-CC^salkyOcarbamoyl, benzyloxycarbonyl, benzoyl and phenylsulphonyl, aryl, 
arylCusalkyl or (heterocyclic group)Ci^alkyl; wherein G, J and K may be optionally 
substituted on carbon by one or more Q; and wherein if said heterocyclic group contains an - 
NH- moiety that nitrogen may be optionally substituted by a group selected from hydrogen or 
C^alkyl; 

Q is halo, nitro, cyano, hydroxy oxo, trifluoromethyl, trifluoromethoxy, ammo, 
carboxy, carbamoyl, mercapto, sulphamoyl, Ci^allcyl, C^alkenyl, C^alkynyl, Ct^alkoxy, 
C^alkanoyl, Ci^alkanoyloxy, AT-(Ci^aU^l)amino, JV;iV-(Ci^alkyl) 2 amino, 
Ci-ealkanoylamino, tf<Ci^all<yl)carbamoyl,iV^ Ci^alkylS(0) a 
wherein a is 0 to 2, Ci^alkoxycarbonyl, C^alkoxycarbonylamino, iV-(C«alkyl)sulphamoyl, 
iV;iV-(Ci^allgi)2Sulphamoyl, aryl, aiyloxy, arylCi-ealkyI, arylCi^alkoxy, heterocyclic group, 
(heterocyclic group)Ci-6alkyl, (heterocyclic group)Ci^alkoxy t or a group (D"-E"-); wherein Q, 
including group (P"-E"-)> may be optionally substituted on carbon by one or more Z; 

D, D* and D" are independenfly selected from Chalky!, Q^alkenyl, C 2 -6alkynyl, 
Q3^cycloaHcyl, Ca.gcycloalkylCi^allcyl, aryl, arylC^alkyU heterocyclic group, (heterocyclic 
group)Ci. 6 alkyl; wherein D, D' andD" may be optionally substituted on carbon by one or 
more F; and wherein if said heterocyclic group contains an -NH~ moiety that nitrogen may be 
optionally substituted by a. group selected from K; 

E, E 1 and E" are independently selected from -N(R a )-, -O-, -C(0)0-, -OC(0)-, -C(OK 
-N(R a )C(0>, -N(R a )C(0)N(RV, -N(R a )C(0)0-, -OC(0)N(R a )-, -C(0)NCR*K -S(0)^, 

-S0 2 N(R a >- 5 -N(R a )S02-; wherein R a and R b are independently selected from hydrogen or 
Q^alkyl optionally substituted by one or more F and r is 0-2; and 

F and F are independently selected from halo, nitro, cyano, hydroxy, trifluoromethyl, 
trifluoromethoxy, amino, carboxy, carbamoyl, mercapto, sulphamoyl, Ci-aalkyl, C^alkenyl, 
C^alkynyl, d- 6 aIkoxy, C^alkanoyl, Ci. 6 allcanoyloxy, JV-(Ci^alkyl)amino, 
^^-(Ci^alkyl^amino, Cwalkanoylamino, i\T-(Ci^alkyl)carbamoyl, 
/V;i\HCi^aikyl) 2 carbamoyl, Ci. 6 alkylS(0) a wherein a is 0 to 2, Ci^alkoxycarbonyl, 
iV-(Ci^aD.cyl)sulphamoyi and MiVHCi^tflkyl^sulphamoyL 

m is 0, 1, 2, 3 or 4; wherein the values of R 11 are the same or different 
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• R 12 is halo. 

• n is 0 f 1, or 2; wherein the values of R 12 are the same or different; 

318. The compound of claim 317 wherein 

• Ring A is pyridin-4-yi, pyridin-3-yl, pyridin-2-yl, quinolin-8-yl, pyrimidin-6-yl, 
pyrimidin-5-yl, pyrimidin-4-yl, morpholin-4-yl, piperidin-4-yi, piperidin-3-yl, piperdin-2-yl, 
piperazin-4-yl, pyridazdn-5-yl, pyrazin-6-yl, thiazol-2-yl, thien-2-yl, thieno[3,2d]pyiimidinyl, 
thieno[3^b]pyrimidinyl t thieno[3,2b]pyridinyl, purin-6-yl, V ,2%3*,6'-tetrahydropyridin-4"yl 

or triazin-6-yl; wherein if Ring A contains an -NH- moiety that nitrogen may be optionally 
substituted by a group selected from G« 

RingB is thienyl, thiazolyl, pyrimidyl, pyrazinyl, pyridazinyl orpyridyL 

• R 11 is halo, amino, Ci^alkyl or Cmjalkoxy, 

319. The compound of claim 317 wherein 

Ring A is pyridin-4-yl, pyridin-3-yI, pyridin-2-yI, morpholin-4-yl, piperidin-4-yl, 
piperidin-3-yl, piperdin-2-yl, piperazin-4-yL thiazol-2-yl, thien-2-yl, furan-3-yl, pyrrolidin-1- 
yl, piperidin-l-yl, triazol-l-yl or l%2'3',6'-tetrahydropyridin-4-yl wherein if Ring A contains 
an -NH- moiety that nitrogen may be optionally substituted by a group selected from G, 

• Ring B is thienyl or pyridyL 

• R 11 is halo, amino, methyl or methoxy. 

320. The compound of claim 317 wherein 

Ring A is apyridyl, pyrimidyl, morpholinyl, piperidinyl, piperazinyl, pyridazinyl, 
thienyl, pyrazinyl, thiazolyl, 1,2,4-triazolyl or furanyl, 

321. The compound of claim 317 wherein 

Ring A is pyridin-4-yl, pyridin-3-yl, pyridin-2-yl or 1,2,4-triazolyL 

322. The compound of claim 317 wherein 
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pii substituent on caibon and is selected from cyano, hydroxy, C^alkyl or a group 
(D-E-); whe wherein R 11 including group niay be optionally substituted on carbon by one 
or more V; 

V is cyano, hydroxy or a group (D*-E'-); wherein V, including group (D*-E'-), may be 
optionally substituted on caibon by one or more W; 

W and Z are independently selected from cyano, Ci^alkyl or Ci-^alkoxy; 

G and K are independently selected from C^aHcyl, C^alkenyl, C^alkynyl, 
arylCi.6alkyl or (heterocyclic group)Ci^alkyl; wherein G and K may be optionally substituted 
on carbon by one or more Q; 

Q is cyano, hydroxy, oxo, Ci^alkyl, Q^alkenyl, C L ^aIkoxy, Cmjalkanoyl, 
Ci^alkanoyloxy, JV-(Ci^allcyl)carbamoyl, ^/^(Ci^allcyOicarbamoyl, C^alkoxycarbonyl, 
Ci^alkoxycarbonylamino, aryl, aryloxy or a group (D"-E 3 -); wherein Q, including group 
(D"-E"-) 3 may be optionally substituted on carbon by one or more Z; 

Jy and D" are independently selected from aryl, arylCi^alkyl or heterocj'clic 
group; wherein D, D* and D" may be optionally substituted on carbon by one or more F 5 ; a 
wherein if said heterocyclic group contains an-NH- moiety that nitrogen may be optionally 
substituted by a group selected from K; 

E, E' andB" are independently selected firom-O-, -C(0)0, -00(0)-, -C(0> 5 
-N(R a )C(0>, -C(0)N(R a K -S(OV; wherein R a is selected from hydrogen or Ci^aLkyl 
optionally substituted by one or more F and r is 0-2; and 

F and F* are independently selected from nitro, hydroxy, Ci^alkyl, C^allcoxy, 
Ci-eaUcanoyl, A^(C^alkyl)amino, N,N-{Ci^dkyl)2ttnmo, Ci^aHcanoylamino or 
Ci-oallcoxycarbonyl. 



323. The compound of claim 317 wherein R 12 is fluoro. 

324. The compound of claim 317 wherein R 12 is chloro. 

325. The compound of claim 316 wherein each of R 2 r R 3 , and R 4 corresponds to R 12 , R 13 , and 
R 14 , respectively, in claim 316 wherein: 
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Ring A is a pyridyl, indolyl, pyrimidyl, raorpholinyl, piperidinyl, piperazinyl, 
pyridaanyl, thienyl, pyrazinyl, thiazolji, oxazolyl, 1,2,4-triazolyl, isoxazolyl, isothiazolyl, 
pyrazolyl, or furanyl; 

Ring B is tbienyl, thiadiazolyl, thiazolyl, pyriinidyl, pyrazinyl, pyridazinyl or pyridyl; 

R 11 is halo, amino, Ci^alkyl, Ci. 6 alkoxy, Ci-salkanoyloxy, ivXCi-3alkyl)amino, 

JV^-CCi-aalkyl^amino, Q.aalkanoylainino, iHCi-3alkyl)carbamoyl, 
iy;iV-(Ci. 3 alkyl)2carbamoyl; 

m is 0, 1, 2, wherein the values of R 11 are the same or different 
n is 0, 1, 2, wherein the values of R 12 are the same or different; 
R 12 is F or CI. 

326. The compound of claim 316 wherein each of R 2 , R 3 , and R 4 corresponds to R 12 , R 13 , and 
R 14 , respectively, in claim 316 wherein: 

Ring A is pyridin-4-yl, pyridin-3-yl, pyridm-2-yl or 1,2,4-triazolyl; 

Ring B is thienyl or pyridyl; 
R 11 is halo, amino, methyl ormethoxy; 
m is 0, 1, 2, wherein the values of R u are the same or different, 
n is 0 or 1; 
R 12 is F. 

327. The compound of claim 316 that is 




wherein R 11 is selected from one of: 
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and 









328. The compound of claim 316 wherein R 2 , R 3 , and R 4 are all H. 

329. The compound of claim 316 that is selected from one of the compounds of WO 
03/024448 wherein the terminal moieties -CCO-NH-Ay 1 , -C(0HMH-Ay 2 , -C(0)-NH-Ar a -NH2, and 



H NH 2 
are replaced with the moiety: 
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K 1 




wherein <D, R 1 , R 2 , R 3 , and R 4 are as defined in accordance with claim 1. 

330. A compound according to claim 316 for use in inhibting histone deacetylase. 

331. A compound according to calim 316 for use in treatment of a disease selected from the group 
consisting of a cell proliferative disease, a protozoal disease and a fungal disease. 

332. The compound of claim 331, wherein said treatment is effected by inhibiting histone 
deacetylase. 

334. The compound of calim 331, wherein said cell proliferative disease is a neoplastic cell 
proliferative disease. 

335. The compound of claim 331, wherein said cell proliferative disease is cancer. 

336. The compound of claim 335, wherein said cancer is a solid tumor cancer. 

337. The compound of claim 335, wherein said cancer is selected from the group consisting of a 
lymphoma, lung cancer, colon cancer, prostrate cancer, stomach cancer, breast cancer and 
leukemia. 

338. A pharmaceutical composition comprising a compound according to claim 316 and a 
pharmaceutically acceptable carrier. 

339. The pharmaceutical composition of claim 338 further comprising a nucleic acid level inhibitor of 
histone deacetylase. 

340. The pharmaceutical composition of claim 339, wherein siad nucleic acid level inhibitor is an 
antisense oligonucleotide complementary to a nucleic acid that encodes for a histone 
deacetylase. 

341. The pharmaceutical composition of claim 340, wherein said antisense oligonucleotide is 
selected from the group consisting if SEQ ID No:l, SEQ ID No:2, SEQ ID No:3, SEQ ID No:4, 
SEQ ID No:5, SEQ ID No:6, SEQ ID No:7, SEQ ID No:8, SEQ ID No:9, SEQ ID No:10, SEQ ID 
No:ll, SEQ ID No:12, SEQ ID No:13, SEQ ID No:14, SEQ ID No:15, SEQ ID No:16, and SEQ ID 
No:17. 
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342. A method of inhibiting histone deacetylase, the method comprising contacting said histone 
deacetylase with an inhibiting efective amount of a compound according to claim 316. 

343. A method of treating an individual having a disease selected from the group consisting of a cell 
proliferative disease, a protozoal disease and a fungal disease, said method comprising 
administering to said individual a treatment effective amount of the pharmaceutical composition 
of claim 338. 

344. A method of treating an individual having a disease selected from the group consisting of a cell 
proliferative disease, a protozoal disease and a fungal disease, said method comprising 
administering to said individual a treatment effective amount of the pharmaceutical composition 
of claim 339. 

345. The method of claim 343, wherein said cell proliferative disease is a neoplastic cell proliferative 
disease. 

346. The method of claim 343, wherein said cell proliferative disease is cancer. 

347. The method of claim 346, wherein said cancer is a solid tumor cancer. 

348. The method of claim 347, wherein said cancer is selected from the group consisting of a 
lymphoma, lung cancer, colon cancer, prostrate cancer, stomach cancer, breast cancer and 
leukemia. 

349. The method of claim 344, wherein said cell proliferative disease is a neoplastic cell proliferative 
disease. 

350. The method of claim 344, wherein said cell proliferative disease is cancer. 

351. The method of claim 350, wherein said cancer is a solid tumor cancer. 

352. The method of claim 351, wherein said cancer is selected from the group consisting of a 
lymphoma, lung cancer, colon cancer, prostrate cancer, stomach cancer, breast cancer and 
leukemia. 

353. A compound of the formula: 




or a pharmaceutical^ acceptable salt thereof, wherein 
4>is -NH 2 or -OH; 
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R 1 is H or as defined in claim 1; 

R 2 , R 3 , and R 4 are as defined in claim 1; and 



Ar, A, D, E, and G are as defined in JP 2003137866. 

354. The compound of claim 353 wherein R\ R 2 , R 3 , and R 4 are all H. 

355. The compound of claim 353 that is selected from one of the compounds of JP 2003137866 
wherein the terminal moiety: 



wherein O, R\ R 2 , R 3 , and R 4 are as defined in accordance with claim 1. 

356. A compound according to claim 353 for use in inhibting histone deacetylase. 

357. A compound according to calim 353 for use in treatment of a disease selected from the group 
consisting of a cell proliferative disease, a protozoal disease and a fungal disease. 

358. The compound of claim 357, wherein said treatment is effected by inhibiting histone 
deacetylase. 

359. The compound of calim 357, wherein said cell proliferative disease is a neoplastic cell 
proliferative disease. 

360. The compound of claim 357, wherein said cell proliferative disease is cancer. 

361. The compound of claim 360, wherein said cancer is a solid tumor cancer. 

362. The compound of claim 360, wherein said cancer is selected from the group consisting of a 
lymphoma, lung cancer, colon cancer, prostrate cancer, stomach cancer, breast cancer and 
leukemia. 

363. A pharmaceutical composition comprising a compound according to claim 353 and a 
pharmaceutical^ acceptable carrier. 

364. The pharmaceutical composition of claim 363 further comprising a nucleic acid level inhibitor of 
histone deacetylase. 




NH 2 is replaced with 
R 1 
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365. The pharmaceutical composition of claim 364, wherein siad nucleic acid level inhibitor is an 
antisense oligonucleotide complementary to a nucleic acid that encodes for a histone 
deacetylase. 

366. The pharmaceutical composition of claim 365, wherein said antisense oligonucleotide is 
selected from the group consisting if SEQ ID No:l, SEQ ID No:2, SEQ ID No:3, SEQ ID No:4, 
SEQ ID No:5, SEQ ID No:6, SEQ ID No:7, SEQ ID No:8, SEQ ID No:9, SEQ ID No:10, SEQ ID 
No:ll, SEQ ID No:12, SEQ ID No:13, SEQ ID No:14, SEQ ID No:15, SEQ ID No:16, and SEQ ID 
No:17. 

367. A method of inhibiting histone deacetylase, the method comprising contacting said histone 
deacetylase with an inhibiting efective amount of a compound according to claim 353. 

368. A method of treating an individual having a disease selected from the group consisting of a cell 
proliferative disease, a protozoal disease and a fungal disease, said method comprising 
administering to said individual a treatment effective amount of the pharmaceutical composition 
of claim 363. 

369. A method of treating an individual having a disease selected from the group consisting of a cell 
proliferative disease, a protozoal disease and a fungal disease, said method comprising 
administering to said individual a treatment effective amount of the pharmaceutical composition 
of claim 364. 

370. The method of claim 368, wherein said cell proliferative disease is a neoplastic cell proliferative 
disease. 

371. The method of claim 368, wherein said cell proliferative disease is cancer. 

372. The method of claim 371, wherein said cancer is a solid tumor cancer. 

373. The method of claim 372, wherein said cancer is selected from the group consisting of a 
lymphoma, lung cancer, colon cancer, prostrate cancer, stomach cancer, breast cancer and 
leukemia. 

374. The method of claim 369, wherein said cell proliferative disease is a neoplastic cell proliferative 
disease. 

375. The method of claim 369, wherein said cell proliferative disease is cancer. 

376. The method of claim 375, wherein said cancer is a solid tumor cancer. 
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377. The method of claim 376, wherein said cancer is selected from the group consisting of a 
lymphoma, lung cancer, colon cancer, prostrate cancer, stomach cancer, breast cancer and 
leukemia. 

378. A compound of the formula: 




or a pharmaceutical^ acceptable salt thereof, wherein 
<Dis -NH 2 or -OH; 
R 1 is H or as defined in claim 1; 
R 2 , R 3 , and R 4 are as defined in claim 1; 
X, Y, and A are as defined in JP 11-269146 (1999); and 
R u is the same as R 1 of JP 11-269146 (1999). 

379. The compound of claim 378 wherein R\ R 2 , R 3 , and R 4 are all H. 

380. The compound of claim 378 that is selected from one of the compounds 1-50 of Tables 2-4 
of JP 11-269146 (1999) wherein the terminal moiety: 




wherein 0>, R\ R 2 , R 3 , and R 4 are as defined in accordance with claim 1. 

381. A compound according to claim 378 for use in inhibting histone deacetylase. 

382. A compound according to calim 378 for use in treatment of a disease selected from the group 
consisting of a cell proliferative disease, a protozoal disease and a fungal disease. 

383. The compound of claim 382, wherein said treatment is effected by inhibiting histone 
deacetylase. 
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384. The compound of calim 382, wherein said cell proliferative disease is a neoplastic cell 
proliferative disease. 

385. The compound of claim 382, wherein said cell proliferative disease is cancer. 

386. The compound of claim 385, wherein said cancer is a solid tumor cancer. 

387. The compound of claim 385, wherein said cancer is selected from the group consisting of a 
lymphoma, lung cancer, colon cancer, prostrate cancer, stomach cancer, breast cancer and 
leukemia. 

388. A pharmaceutical composition comprising a compound according to claim 378 and a 
pharmaceutical^ acceptable carrier. 

389. The pharmaceutical composition of claim 388 further comprising a nucleic acid level inhibitor of 
histone deacetylase. 

390. The pharmaceutical composition of claim 389, wherein siad nucleic acid level inhibitor is an 
antisense oligonucleotide complementary to a nucleic acid that encodes for a histone 
deacetylase. 

391. The pharmaceutical composition of claim 390, wherein said antisense oligonucleotide is 
selected from the group consisting if SEQ ID No:l, SEQ ID No:2, SEQ ID No:3, SEQ ID No:4, 
SEQ ID No:5, SEQ ID No:6, SEQ ID No:7, SEQ ID No:8, SEQ ID No:9, SEQ ID No:10, SEQ ID 
No:ll, SEQ ID No:12, SEQ ID No:13, SEQ ID No:14, SEQ ID No:15, SEQ ID No;16, and SEQ ID 
No:17. 

392. A method of inhibiting histone deacetylase, the method comprising contacting said histone 
deacetylase with an inhibiting efective amount of a compound according to claim 378. 

393. A method of treating an individual having a disease selected from the group consisting of a cell 
proliferative disease, a protozoal disease and a fungal disease, said method comprising 
administering to said individual a treatment effective amount of the pharmaceutical composition 
of claim 388. 

394. A method of treating an individual having a disease selected from the group consisting of a cell 
proliferative disease, a protozoal disease and a fungal disease, said method comprising 
administering to said individual a treatment effective amount of the pharmaceutical composition 
of claim 389. 

395. The method of claim 393, wherein said cell proliferative disease is a neoplastic cell proliferative 
disease. 
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396. The method of claim 393, wherein said cell proliferative disease is cancer. 

397. The method of claim 396, wherein said cancer is a solid tumor cancer. 

398. The method of claim 397, wherein said cancer is selected from the group consisting of a 
lymphoma, lung cancer, colon cancer, prostrate cancer, stomach cancer, breast cancer and 
leukemia. 

399. The method of claim 394, wherein said cell proliferative disease is a neoplastic cell proliferative 
disease. 

400. The method of claim 394, wherein said cell proliferative disease is cancer. 

401. The method of claim 400, wherein said cancer is a solid tumor cancer. 

402. The method of claim 401, wherein said cancer is selected from the group consisting of a 
lymphoma, lung cancer, colon cancer, prostrate cancer, stomach cancer, breast cancer and 
leukemia. 

403. A compound of the formula: 



or a pharmaceutical^ acceptable salt thereof, wherein 
<D is -NH 2 or -OH; 
R 1 is H or as defined in claim 1; 
R 2 , R 3 , and R 4 are as defined in claim 1; 
n, X, Q, and A are as defined in JP 11-302173 (1999); and 
R 11 is the same as R 1 of JP 11-302173 (1999). 

404. The compound of claim 403 wherein R 1 , R 2 , R 3 , and R 4 are all H. 

405. The compound of claim 403 that is selected from one of the compounds 1-67 of JP 11- 
302173 (1999) wherein the terminal moiety: 





NH 2 is replaced with the moiety 



530 



WO 2005/030705 



PCTAJS2004/031591 




wherein ®, R 1 , R 2 , R 3 , and R 4 are as defined in accordance with claim 1. 

406. A compound according to claim 403 for use in inhibting histone deacetylase. 

407. A compound according to calim 403 for use in treatment of a disease selected from the group 
consisting of a cell proliferative disease, a protozoal disease and a fungal disease. 

408. The compound of claim 407, wherein said treatment is effected by inhibiting histone 
deacetylase. 

409. The compound of calim 407, wherein said cell proliferative disease is a neoplastic cell 
proliferative disease. 

410. The compound of claim 407, wherein said cell proliferative disease is cancer. 

411. The compound of claim 410, wherein said cancer is a solid tumor cancer. 

412. The compound of claim 410, wherein said cancer is selected from the group consisting of a 
lymphoma, lung cancer, colon cancer, prostrate cancer, stomach cancer, breast cancer and 
leukemia. 

413. A pharmaceutical composition comprising a compound according to claim 403 and a 
pharmaceutical^ acceptable carrier. 

414. The pharmaceutical composition of claim 413 further comprising a nucleic acid level inhibitor of 
histone deacetylase. 

415. The pharmaceutical composition of claim 414, wherein siad nucleic acid level inhibitor is an 
antisense oligonucleotide complementary to a nucleic acid that encodes for a histone 
deacetylase. 

416. The pharmaceutical composition of claim 415, wherein said antisense oligonucleotide is 
selected from the group consisting if SEQ ID No:l, SEQ ID No:2, SEQ ID No:3, SEQ ID No:4, 
SEQ ID No:5, SEQ ID IMo:6, SEQ ID No:7, SEQ ID No:8, SEQ ID No:9, SEQ ID No:10, SEQ ID 
No:ll, SEQ ID No:12, SEQ ID l\lo:13, SEQ ID No:14, SEQ ID No:15, SEQ ID No:16, and SEQ ID 
IMo:17. 
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417. A method of inhibiting histone deacetylase, the method comprising contacting said histone 
deacetylase with an inhibiting efective amount of a compound according to claim 403. 

418. A method of treating an individual having a disease selected from the group consisting of a cell 
proliferative disease, a protozoal disease and a fungal disease, said method comprising 
administering to said individual a treatment effective amount of the pharmaceutical composition 
of claim 413. 

419. A method of treating an individual having a disease selected from the group consisting of a cell 
proliferative disease, a protozoal disease and a fungal disease, said method comprising 
administering to said individual a treatment effective amount of the pharmaceutical composition 
of claim 414. 

420. The method of claim 418, wherein said cell proliferative disease is a neoplastic cell proliferative 
disease. 

421. The method of claim 418, wherein said cell proliferative disease is cancer. 

422. The method of claim 421, wherein said cancer is a solid tumor cancer. 

423. The method of claim 422, wherein said cancer is selected from the group consisting of a 
lymphoma, lung cancer, colon cancer, prostrate cancer, stomach cancer, breast cancer and 
leukemia. 

424. The method of claim 419, wherein said cell proliferative disease is a neoplastic cell proliferative 
disease. 

425. The method of claim 419, wherein said cell proliferative disease is cancer. 

426. The method of claim 425, wherein said cancer is a solid tumor cancer. 

427. The method of claim 426, wherein said cancer is selected from the group consisting of a 
lymphoma, lung cancer, colon cancer, prostrate cancer, stomach cancer, breast cancer and 
leukemia. 

428. A compound of the formula: 




or a pharmaceutical^ acceptable salt thereof, wherein 
<D is -NH 2 or -OH; 
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R 1 is H or as defined in claim 1; 

R 2 , R 3 , and R 4 are as defined in claim 1; 

n, Q, and A are as defined in JP 2001131130; and 

R" is the same as R 1 of JP 2001131130. 

429. The compound of claim 428 wherein R\ R 2 , R 3 , and R 4 are all H. 

430. The compound of claim 428 that is selected from one of the compounds of JP 2001131130 
wherein the terminal moieties 




are replaced with the moiety 



R 2 



O rf^i 
H 



R 4 

<D 

wherein ®, R 1 , R 2 , R 3 , and R 4 are as defined in accordance with claim 1. 

431. A compound according to claim 428 for use in inhibting histone deacetylase. 

432. A compound according to calim 428 for use in treatment of a disease selected from the group 
consisting of a cell proliferative disease, a protozoal disease and a fungal disease. 

433. The compound of claim 432, wherein said treatment is effected by inhibiting histone 
deacetylase. 

434. The compound of calim 432, wherein said cell proliferative disease is a neoplastic cell 
proliferative disease. 

435. The compound of claim 432, wherein said cell proliferative disease is cancer. 

436. The compound of claim 435, wherein said cancer is a solid tumor cancer. 

437. The compound of claim 435, wherein said cancer is selected from the group consisting of a 
lymphoma, lung cancer, colon cancer, prostrate cancer, stomach cancer, breast cancer and 
leukemia. 

438. A pharmaceutical composition comprising a compound according to claim 428 and a 
pharmaceutical^ acceptable carrier. 
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439. The pharmaceutical composition of claim 438 further comprising a nucleic acid level inhibitor of 
histone deacetylase. 

440. The pharmaceutical composition of claim 439, wherein siad nucleic acid level inhibitor is an 
antisense oligonucleotide complementary to a nucleic acid that encodes for a histone 
deacetylase. 

441. The pharmaceutical composition of claim 440, wherein said antisense oligonucleotide is 
selected from the group consisting if SEQ ID No:l, SEQ ID No:2, SEQ ID No:3, SEQ ID IMo:4, 
SEQ ID No:5, SEQ ID No:6, SEQ ID No:7, SEQ ID No:8, SEQ ID No:9, SEQ ID No:10, SEQ ID 
No:ll, SEQ ID IMo:12 f SEQ ID No:13, SEQ ID No:14, SEQ ID No:15, SEQ ID No:16, and SEQ ID 
No:17. 

442. A method of inhibiting histone deacetylase, the method comprising contacting said histone 
deacetylase with an inhibiting efective amount of a compound according to claim 428. 

443. A method of treating an individual having a disease selected from the group consisting of a cell 
proliferative disease, a protozoal disease and a fungal disease, said method comprising 
administering to said individual a treatment effective amount of the pharmaceutical composition 
of claim 438. 

444. A method of treating an individual having a disease selected from the group consisting of a cell 
proliferative disease, a protozoal disease and a fungal disease, said method comprising 
administering to said individual a treatment effective amount of the pharmaceutical composition 
of claim 439. 

445. The method of claim 443, wherein said cell proliferative disease is a neoplastic pell proliferative 
disease. 

446. The method of claim 443, wherein said cell proliferative disease is cancer. 

447. The method of claim 446, wherein said cancer is a solid tumor cancer. 

448. The method of claim 447, wherein said cancer is selected from the group consisting of a 
lymphoma, lung cancer, colon cancer, prostrate cancer, stomach cancer, breast cancer and 
leukemia. 

449. The method of claim 444, wherein said cell proliferative disease is a neoplastic cell proliferative 
disease. 

450. The method of claim 444, wherein said cell proliferative disease is cancer. 

451. The method of claim 450 F wherein said cancer is a solid tumor cancer. 
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452. The method of claim 451, wherein said cancer is selected from the group consisting of a 
lymphoma, lung cancer, colon cancer, prostrate cancer, stomach cancer, breast cancer and 
leukemia. 

453. A compound of formula: 




A— X-Q— (CH 2 ) n - 

0> 

or a pharmaceutical^ acceptable salt thereof, wherein 
<£ is -NH 2 or -OH; 
R 1 is H or as defined in claim 1; 
R 2 , R 3 , and R 4 are as defined in claim 1; 

n, X, Q, and A are as defined in JP 10152462, JP 2002332267, and JP 11-302173; and 
R 11 is the same as R 1 of JP 10152462, JP 2002332267, and JP 11-302173. 

454. The compound of claim 453 wherein R\ R 2 , R 3 , and R 4 are all H. 

455. The compound of claim 453 that is selected from one of the compounds of JP 10152462, 
JP 2002332267, and JP 11-302173 wherein the terminal moiety 

is replaced with the moiety: 




<D 

wherein <D, R\ R 2 , R 3 , and R 4 are as defined in accordance with claim 1. 

456. A compound according to claim 453 for use in inhibting histone deacetylase. 

457. A compound according to calim 453 for use in treatment of a disease selected from the group 
consisting of a cell proliferative disease, a protozoal disease and a fungal disease. 

458. The compound of claim 457 wherein said treatment is effected by inhibiting histone 
deacetylase. 
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459. The compound of calim 457, wherein said cell proliferative disease is a neoplastic cell 
proliferative disease. 

460. The compound of claim 457, wherein said cell proliferative disease is cancer. 

461. The compound of claim 460, wherein said cancer is a solid tumor cancer. 

462. The compound of claim 460, wherein said cancer is selected from the group consisting of a 
lymphoma, lung cancer, colon cancer, prostrate cancer, stomach cancer, breast cancer and 
leukemia. 

463. A pharmaceutical composition comprising a compound according to claim 453 and a 
pharmaceutical^ acceptable carrier. 

464. The pharmaceutical composition of claim 463 further comprising a nucleic acid level inhibitor of 
histone deacetylase. 

465. The pharmaceutical composition of claim 464, wherein siad nucleic acid level inhibitor is an 
antisense oligonucleotide complementary to a nucleic acid that encodes for a histone 
deacetylase. 

466. The pharmaceutical composition of claim 465, wherein said antisense oligonucleotide is 
selected from the group consisting if SEQ ID No:l, SEQ ID No:2, SEQ ID No:3, SEQ ID No:4, 
SEQ ID No:5, SEQ ID No:6, SEQ ID No:7, SEQ ID No:8, SEQ ID No:9, SEQ ID No:10, SEQ ID 
No:ll, SEQ ID No:12, SEQ ID No:13, SEQ ID No:14, SEQ ID No:15, SEQ ID No:16, and SEQ ID 
No: 17. 

467. A method of inhibiting histone deacetylase, the method comprising contacting said histone 
deacetylase with an inhibiting efective amount of a compound according to claim 453. 

468. A method of treating an individual having a disease selected from the group consisting of a cell 
proliferative disease, a protozoal disease and a fungal disease, said method comprising 
administering to said individual a treatment effective amount of the pharmaceutical composition 
of claim 463. 

469. A method of treating an individual having a disease selected from the group consisting of a cell 
proliferative disease, a protozoal disease and a fungal disease, said method comprising 
administering to said individual a treatment effective amount of the pharmaceutical composition 
of claim 464. 

470. The method of claim 468, wherein said cell proliferative disease is a neoplastic cell proliferative 
disease. 
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471. The method of claim 468, wherein said cell proliferative disease is cancer. 

472. The method of claim 471, wherein said cancer is a solid tumor cancer. 

473. The method of claim 472, wherein said cancer is selected from the group consisting of a 
lymphoma, lung cancer, colon cancer, prostrate cancer, stomach cancer, breast cancer and 
leukemia. 

474. The method of claim 469, wherein said cell proliferative disease is a neoplastic cell proliferative 
disease. 

475. The method of claim 469, wherein said cell proliferative disease is cancer. 

476. The method of claim 475, wherein said cancer is a solid tumor cancer. 

477. The method of claim 476, wherein said cancer is selected from the group consisting of a 
lymphoma, lung cancer, colon cancer, prostrate cancer, stomach cancer, breast cancer and 
leukemia. 

478. A compounds of the formula: 



or a pharmaceutical^ acceptable salt thereof, wherein 
O is -NH 2 or -OH; 
R 1 is H or as defined in claim 1; 
R 2 , R 3 , and R 4 are as defined in claim 1; 
n, X, Q, and A are as defined in US 6,174,905; and 
R 11 is the same as R 1 of US 6,174,905. 

479. The compound of claim 478 wherein R 1 , R 2 , R 3 , and R 4 are all H. 

480. The compound of claim 478 that is selected from one of the compounds of US 
6,174,905 wherein the terminal moiety: 





of the compounds of Table 1 of US 6,174,905 and the terminal moiety: 
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of the compounds of Tables 2-4 of US 6,174,905 are replaced with the moiety: 

wherein <D, R\ R 2 , R 3 , and R 4 are as defined in accordance with paragraph claim 1. 

481. A compound according to claim 478 for use in inhibting histone deacetylase. 

482. A compound according to calim 478 for use in treatment of a disease selected from the group 
consisting of a cell proliferative disease, a protozoal disease and a fungal disease. 

483. The compound of claim 482, wherein said treatment is effected by inhibiting histone 
deacetylase. 

484. The compound of calim 482, wherein said cell proliferative disease is a neoplastic cell 
proliferative disease. 

485. The compound of claim 482, wherein said cell proliferative disease is cancer. 

486. The compound of claim 485, wherein said cancer is a solid tumor cancer. 

487. The compound of claim 485, wherein said cancer is selected from the group consisting of a 
lymphoma, lung cancer, colon cancer, prostrate cancer, stomach cancer, breast cancer and 
leukemia. 

488. A pharmaceutical composition comprising a compound according to claim 478 and a 
pharmaceutical^ acceptable carrier. 

489. The pharmaceutical composition of claim 488 further comprising a nucleic acid level inhibitor of 
histone deacetylase. 

490. The pharmaceutical composition of claim 489, wherein siad nucleic acid level inhibitor is an 
antisense oligonucleotide complementary to a nucleic acid that encodes for a histone 
deacetylase. 

491. The pharmaceutical composition of claim 490, wherein said antisense oligonucleotide is 
selected from the group consisting if SEQ ID No:l, SEQ ID No:2, SEQ ID No:3, SEQ ID IMo:4, 
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SEQ ID No:5, SEQ ID No:6, SEQ ID No:7, SEQ ID No:8, SEQ ID No:9, SEQ ID No:10, SEQ ID 
No:ll, SEQ ID No:12, SEQ ID No:13 f SEQ ID No:14, SEQ ID No:15, SEQ ID No:16, and SEQ ID 
No:17. 

492. A method of inhibiting histone deacetylase, the method comprising contacting said histone 
deacetylase with an inhibiting efective amount of a compound according to claim 478. 

493. A method of treating an individual having a disease selected from the group consisting of a cell 
proliferative disease, a protozoal disease and a fungal disease, said method comprising 
administering to said individual a treatment effective amount of the pharmaceutical composition 
of claim 488. 

494. A method of treating an individual having a disease selected from the group consisting of a cell 
proliferative disease, a protozoal disease and a fungal disease, said method comprising 
administering to said individual a treatment effective amount of the pharmaceutical composition 
of claim 489. 

495. The method of claim 493, wherein said cell proliferative disease is a neoplastic cell proliferative 
disease. 

496. The method of claim 493, wherein said cell proliferative disease is cancer. 

497. The method of claim 496, wherein said cancer is a solid tumor cancer. 

498. The method of claim 497, wherein said cancer is selected from the group consisting of a 
lymphoma, lung cancer, colon cancer, prostrate cancer, stomach cancer, breast cancer and 
leukemia. 

499. The method of claim 494, wherein said cell proliferative disease is a neoplastic cell proliferative 
disease. 

500. The method of claim 494, wherein said cell proliferative disease is cancer. 

501. The method of claim 500, wherein said cancer is a solid tumor cancer. 

502. The method of claim 501, wherein said cancer is selected from the group consisting of a 
lymphoma, lung cancer, colon cancer, prostrate cancer, stomach cancer, breast cancer and 
leukemia. 

503. A compound selected from the compounds of Table 1 and Table la and pharmaceutical^ 
acceptable salts thereof. 
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